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(57) Abstract: Aromatic amide compounds of the general 
formula (I), pharmaceutical ly acceptable salts of the same, 
or hydrates of both, (wherein Z x and Z2 are each CH or 
N: R is hydrogen or alkyl; and Ar is optionally substituted 
phenyl, pyridyl, or the like). The invention provides 
compounds which exhibit a potent inhibitory effect on 
glycogen synthase kinase 3B (GSK-3B) and are useful as 
preventive or therapeutic drugs for diabetes, complications 
of diabetes, Alzheimer dementia, neurodegenerative 
diseases (such as AIDS encephalopathy, Huntington disease, 
Parkinson disease, and cerebral ischemia), manic-depressive 
psychosis, or the like, or as immunopotentiators. 
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# >/^IU >^h#m-tr$>a^U3->> r >^>^— Hf^r^—- tf- 3^— ^ 
Ifil4i^;i/i3— X^^ijn^-fr^^lpJ^id^TVA^o Hl^s GSK- 3/?PMf£ffl£ 

3 (ro^-r-f >^ • ^-^ • j-->3i-;i/ • ^#7^ — • ^-^ • y--f^>x • ;t 

7* . i? . jx^-f P •Xr^3' • ^-7* • U* (Proc. Nat. Acad. Sci.) » 
|9 3i, lg8455Jt ( 1 9 9 6f) ) o G S K - 3 /?Pl«Mtt£W 

X ■ #7 • • fyH -^f-fy' - 7*VZ> (Proc. Nat. Acad. S 

ci.) „ £9 5m, i9 6 3 7I (199 8#) ) o (2) nmmmm&fcVMm 
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& (-^ — uy-j^>X • \s$— X (Neurosci. Lett.) s M 
128is 1 1 9 51 ( 1 9 9 1^) ) o ^CDffefc:^. GSK-3/?}^ 

( 3 ) nvi/ if >&Ifc7k3&Bl3fc * U >iHb fc X o T £r£ £ *ffl8£rStt3$}# t: &5 & 

U* (Proc. Nat. Acad. Sci.) s i9 3t s 1 2 7 1 9 K ( 1 9 9 6^) ) h 

jgC-TH IV')'f;^©I^W^m5TatlJ:> #Jg«BJia© G S K - 3 /3 
h U - (J. Neurochem.) N 17 3^. I5 7 8I ( 1 9 9 9^) ) c £Lt©£ 

(iy^~-±J]y ■^7'-a-o^raMJ- (J. Neurochem.) , ^72i 
3I1327H ( 1 9 9 9^) ) 0 Jft*«f^ffl £ G S K - 3 /SRB^ftJl fcCDHJitt 

y • ^ ■ (Proc. Nat. Acad. Sci.) N i95is i2 6 4 2M 

( 1 9 9 8^) ) *s#^flS©^$t^t:-eRM#U-C^^^#^ fettle fe*± 
(DZtfrb, GSK-3/3PSI1I1 »«*!©aSc#t:W«r«:3ll3Wfc*Si:#*6 

Jfofcit^T-S (iM^x (Science) , 12 7 5^ 11 9 3 01 (1997 
*P) ) o GSK-3/?lt ®{3NF-AT§'J>iftt^ii:t\ 
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fc^jimu *«ms^*5tsofe, -r^t>t»s *#Btiiii±s gsk-3/? 

( 1 ) ( I ) 




(I) 
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Artt\ SmS£^LTl>Tfc£V^7^;K *fe«TI3^ (IDs (II 
I), (IV), (V), (VI) j3iV (VII) 
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R 2 R D 



R 4 






R 5 > 








R 6 



(III) 




(IV) 



(V) 



y-X/R* 



>/ *> 

R 3 ^A/ 



(VI) 




(VII) 



X(i s C-R^fcttN^fo Y»s CH 2 , N-R\ 0£fci£S£ 
R\ R 2 N R\ R\ R 5 . R 6 »^ III— Ifciil^ot, ^n^etiTK^s 

-To R\ R 9 &s in— ^fetti^ots ^ti^tukf^ T^i^i/tfc&^v 

(2) (I) IC^V^Ts Z 1 #CHT"&*K i^R #7.klllt 3 N ±IB 

(i) mmv^wMT z. Nbiir^s ^©ism±i^£ft3mi;fc&^n£©7jan 



(3) -te(I)m^ Ar^(II)s (I IDs (IV) s 
(V) %fcl± (VI) £<fc ±IB (1) IB«©^#^T^ h* 
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(4) (I) fc&^Tx Ar#S&g£WLT^Tfc«fcl^:7^;i,i;& 

(vii) izx *)mgti%&t:$>%, ±hb (i) mmomwMr^ 

(5) Area (I I) IZ&^X, R\ R 3 > R\ R\ R 6 #x ISJ-^fc 
;\DT;i/*;i/i;fcfcfc- ppt&Sx ±13 (1) iam©^S^T^ Fflsi^x ^© 

(6) ArCD5$ (VI) fc&^Tx Y#0 S t) x X^C-R 1 (R 
Mi±fB (1) h|i§Jir?:&£) SfeliNt$)5s ±13 (1) UM<D^mWkT^ F 

(7) ArCDiS (VI I) t^^ts X#CH-e&*K Y^CH 2 tfcftN- 
R 7 (R 7 te±f3 (1) hmm~?:$)Z>) TfcDx ^n^llfett2^^ ± 
IB (1) I3«©^#^T^ KYb^s ^(DE^±H^^ti^±i*fcii^tie>©7j< 

(8) (4) 2-^;i/^-D-N- (lH-tf7^D [3, 4-b] tTU^>-4 

^>XT^ Fx 

(5) 2-^dd-N- (lH-t7V'P [3, 4-b] t? U > - 4 --f ;i/) 

<>X7^ F\ 

(7) 2-^ F3^>-N- (lH-t7^D [3, 4-b] tf'J^>-4--T 
;i/) ^>X7^ Fx 

(8) 2-x.h*is-N- (lH-f^yn [3, 4-b] KiJS?>-4->f 
;i/) ^>X7^ Fx 

(9) 2-rnK;i/^*/-N- (lH-tr^v^n [3, 4-b] t: 4 

Fx 

(10) 2 -4 V7D tr;i/*^f>-N- (lH-t7^n [3, 4-b] \zv$>> 

- 4 — r;i/) ^>x?^ Fx 

(16) 2-h'j7/l/tD^^l/-N- (lH-b'^l/D [3, 4-b] f'J^> 
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-4-4M ^>X7^ h\ 

(17) 2 — — h n — N — (lH-f7Vn [3, 4-b] 4-4 )b) 

(20) 2 -ff-fr^X-N- (lH-b^\/n [3, 4-b] b«j^>-4-^ 

(32) 4-^DD^fjI/-N- (1H-K7^n [3, 4-b] bU^>-4- 
^>X7^ h\ 

(33) 4-^n^p<^;t/-N- (lH-b^/n [3, 4-b] b'J^>-4- 
4 fr) ^>X7^ h\ 

(34) 4- h U 7;WD^fJl-N- (lH-b^VP [3, 4-b] b>j^> 

— 4 — T 7b) ^>X7^ h\ 

(46) 2, 6-^^;V^-D-N- (lH-b^/P [3, 4-b] bD^>-4 

->r;v) <>X7^ h\ 

(49) N- (lH-b^D [3, 4-b] b U *J > - 4 - 4 )V) -3-b'J^ 

(50) 2 -^;i/5f-2)--N- (lH-b^Vo [3, 4-b] b.U^>-4--f 
- 3-bU ^>5b;i/jtf3M^ h\ 

(54) 2 - *^;i/-N- (lH-b^VD [3, 4-b] b U ^ >- 4 ->f 

- 3 -7 5 h\ 

(58) 5 -*3\N/-N- (lH-^7V*n [3, 4-b] V V 4 -4 )l) 

(68) 3, 4-^tFn-4-^f;v-6-^^W-N- (lH-^Vn 
[3, 4-b] bU i?>-4 --T;i/) -2H-1, 4-^>V^^rit^>- 8 - 

(75) 2-^on-N- (lH-bDD [2, 3-b] b V V >- 4 -4 )V) 

>X7^ h\ 

(79) 2-^hD-N- (lH-bDD [2, 3-b] b U S>>- 4 -4 ^ 
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(80) 2, 6 -Z?7JV#Zi-N- (lH-tTDD [2, 3-b] tT'j^>-4- 

(82) 3-^nn-2, 6-^7;i/^-D-N- (lH-t^DD [2, 3-b] b* 
D S?>-4--f ;]/) ^>X7^ h\ 

(83) 2, 6-^7Wn-3-^f;i/-N- (lH-fno [2, 3-b] f 

(85) 2, 5-^#PD-N- (lH-t'DD [2, 3-b] fcT'J^>-4-^ 

(86) 5-y'u^-2 -^nn-N- (lH-fna [2, 3-b] fcMJ^>- 
4 --r;i/) ^>X7^ h\ 

(87) 2-^dd-5~- h d-N- (lH-t'DD [2, 3-b] t'U^>- 
4--r;i/) ^>X7^ b\ &J;t>* 

(90) N — (lH-tr^^P [3, 4-b] KUy>-4— f;i/) -2-^^-7 
ip&S«*i5x ±13 (1) IB«©3fS^T^ Kfc^KK ^©gm±fF^$tiSJg 

*fc{i^ti^©7j<fntj (##&i«$i#-^£^-r) o 
O) ±hb (i) ~ (8) <D^?tiii>izmm<D5$mM-7 $ THh&m, ^(omm 

do) ±i3 (i) ~ (8) <D^-rnts>izmm<D3Bmn7 $ Fit^m, *<om. 

(id ±i3 (i) ~ (8) (Du-rtituzmfficD^mMT $ Yit^s ^om 
m±m®gh%m£tz&*tit>(D7kmy!}*^m'tz. gsk-3 /jebwuo 

(12) ±13 (1) ~ (8) (D^TnMztm<D3§mM7 $ Mb£-#k ^©E 
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(13) JtfB (1) ~ (8) (DU-TtifrlzmM(D3$mWi7 ^ Nbi^k *(DW 

(14) ±fB (1) ~ (8) (D^TM^zmmommmT ^ Mb^rtk ^©is 

(15) ±IB (1) ~ (8) (D^-ftifrlzWzmco^MTS. KYb-^r^j. *<DW 

(16) _ti3 (i) ~ (8) (D^rnfrizmMo^mMT^ Hb-^rtk 
d7) ±ia (i) ~ (8) (D^?tifrizmm<D^mM7 * Mb^tk ^©g 

-feS (I) izx t)m£tiZ1h&!to (J^T> ##PJ<bi» (I) tb^?) \z 

m.& 1 6iScD{fi^x{±^iK^©T;i/^r;i/T*$) #];Lfc£. 

^°DbVK ^>^;i/ (T^;i/) , ^^>;k xitzn^cDm&mvtfax* 

&&^vrnt:;K 'fV^K i2i^JK i3i^;K l, l-s?**- 

t)s #J£tt\ p< h3^>s ^hdri/ s :7°p*^>, :/h^x ( y 

^V7*h^^X ^2^7>^S/ S i3*7f^r^ -fV^>fM^^, 
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3-7xrjV7D^^ 4 -7irjb7^^X l-^;i/-l-7HM 
b=>rSA 1 2 -7ir;i/x h 3^>, l-7i-jl/7n^X 2-7 

irji/7D^Jfi/, 1 - ^ f 1 - 7 in;i/7n ^^$/, l-*3-)i/-2-7 

~e&*)s ^Jx.{i\ 7ntf;v^-^ ^;i/^-2j- s 

-fvrw* N i2l7*w^ Sg3«:7*-;i^3K 

T;i/^;i/^dSl-2fflBilbfc2M^b<{i3M7 ? ^yT-feDs 0i*.fe*x 

i?*2-JWr$S* az^-JU7^ J y i?^)V7$ y s 7D^7^7 N 
7Db>7^7s ^7*^1/7$ Sm&mfbtl^ 1%&\s^7)\s3r 

;i/jij;i/5)f-;U7^7 ; ^> V^-f )V7 ^ J ^$(D7V — ))/%))/ ft— )]/7 ^ J ; 7i^ 

fll&fcJU h'J7MD^f;K 2, 2, 2-bij7MDif;k 2, 
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2/3, 3, 3 -^>#y)l>*V^>?)\,m&mf ioti&o 

xfcfs * y 2 -7x- jv^^-jw 3 -7 ;i/7°n bvi/s 4 - ^ ^ 

— ;i/^;K l-7xn^xf;K 1 2 -^m -^ai^^s l-7i 

-;i/7°DbVK 2-7i-j^DtM l-^^;i/-l-7i^7"Df;K 1 
-^^;i/-2 - 7x-;p7di^;k i 3 -731— )i7°u yzjvmifi&ff 

r7;^;i/7^7;^^^>j hii. ^©r^n^r^^^mifBT^pdri/ tm 

I~2l7^tillti5^ #I;U^ ^^7^^h^r^ i^^^7 5 
^F^X 2-^^f;V7Uih^^X 3-^^f;i/7^7D^^^X 4 

-^w^ y -fv^mnms^, b^r^n^^o^fjiifcy: 1 ^ 

rT)VZ3^-^tl)V^-)Vj tits ^(DT)Vn^-^^tmmTJVZl^riytmm'^ 

n i/ ± )V ft— ;vt- & 3 0 
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T)\<zi3cis, tFn^x txs* *;i/7jf^^ s ~h 

00* a. mm, fkummm, at^mm. mm. mm, v>wtm<Dmmmz.a> 
mmi^wt* mm, ^^.^m, vd>^ 3a^i, 7ym n 

e>nso ^w-fts^* (i) (±s Tkfntis ; - frmtommmvn'r 
© is m fc ^ ^ £ ti -s o 




H 



#*BHBYb^ ( I ) &&T<Dm&5$, 
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(I) 



• -HRS (I) fcfcWtx ZiijsCH-CfeDN froR^zRHIT-ifc 2><h&m o 
^(1) fc^-Cs Ar^(II)> (III), (IV) s (V) * 

fcfck (VI) ti«tt)^tisSt?^s^«ao 

• — fcS (I) 13*5^t. Ar#S$lS£WbT^Tfc 7 
(VII) fc^D^^tiSSTfeS-fb^o 

• A r co& (I I) fcjfc^Ts R\ R\ R\ R\ R 6 ^ 1^— 

•Ar©^ (VI) fc&UTs Y#0 S T'<fc , X^C-R 1 (R'li± 

IB (1) fcHOH-efc*) ££«NT»&Mb-£rtio 

•Ar©S(VII) {Z^l^Ts XftscHT&Ds Y#CH 2 lfeliN-R 7 
(R 7 &±fB (1) TifeDs ^ni)SlSfcli2ffe5M. 

^cttwToft^itf^fts (#-^{±^»j#-^*^-r) o 

(4) 2-7;i/^-D-N- (lH-t7^0 [3, 4-b] tfl)^>-4--f 
;i/) ^>X7^ K 

(5) 2-^nn-N- (lH-t"7^P [3, 4-b] f U 5? >- 4 ->f ;i/) 

(7) (lH-t'^y'p [3, 4-b] t°U^>-4--f 
;i/) ^>X7^ K 

(8) 2-^h3^>-N- (lH-f7^D [3, 4-b] t°U^>-4--f 
;i/) ^>X7 * K 

12 



BNSDOCID: <WO 01B1345A1_I_> 



WO 01/81345 PCT/JP01/03329 

(9) 2 -yu b;i/;*-=^>-N- (lH-t7V"D [3, 4-b] bU^>-4 
->f;i/) ^>X7 ^ F 

(10) 2-fV7D^;m^-N- (lH-b^V*D [3, 4-b] b'J^> 
-4-y;v) ^>X7^ F 

(16) 2-hU7;Vtn^^V-N- (lH-b^V*P [3, 4-b] t!U^> 

-4--<;i/) ^>X:p^ f 

(17) 2-nhp-N- (lH-b^V~P [3, 4-b] b U S> > - 4 - ^ 

^>X7^ F 

(20) 2 -^^;i/^^--N- (lH-t7^D [3, 4-b] b'J^>-4--f 
;i0 ^>X7^ F 

(32) 4-^nn^^l/-N- (1H-^7^D [3, 4-b] b'J^>-4- 
-f;i/) ^>X7^ F 

(33) 4 -^D^&^^-;i/-N- (lH-b^V*P [3, 4-b] b"U^>-4- 
>T;i/) ^>X7^ F 

(34) 4-h'j7;i/tD^^l/-N- (lH-b^\/P [3, 4-b] bU^> 
-4-^;i/) ^>X7^ F 

(46) 2, 6 -i?7J],*X2-N- (lH-b^P [3, 4-b] b'J^>-4 

--r;i/) ^>X7 5: f 

(49) N- (lH-tr^VP [3, 4-b] b »J i?>- 4 --f;iO 

>*;v^^r"tf^ f 

(50) 2-*m?-*-N- (lH-b'^^D [3, 4-b] b*U^>-4 — f 

;u) - 3 - b u v > ti 5. k 

(54) 2-^;V-N- (lH-b^V~P [3, 4-b] b U ^ > - 4 - ;P) 
(58) 5-p<^;i/-N- (lH-b^/D [3, 4-b] KUS^-4->f^) 

-4--fv^;-;i/*;i/W^ f 

(68) 3, 4-^b FR-4-^^-;i/- 6 -^^;i/^-^-N- ( 1 H-b^\/P 
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[3, 4-b] trUS>>-4--f;i') -2H-1, 4 -*<>\f7t*W>- 8 - 
(75) 2-^PP-N- (lH-t.°DP [2, 3-b] t! U V>- 4 ->f ^< 

(79) 2--hn-N- (lH-tfnn [2, 3-b] t: U 4 — f ^ 

(80) 2, 6 -^7;M-P-N- (lH-fPD [2, 3-b] try^V-4- 
-T;i/) H 

(82) 3-^nn-2, 6 -^^;i/^-D-N- (lH-trnn [2, 3-b] t! 
U ^>-4--f;i/) ^>XT^ K 

(83) 2, 6 -^7;i/^D- 3 -^^;V-N- (lH-fc'PP [2, 3-b] t: 
U^>-4-^;i/) ^>X7^ F 

(85) 2, 5-v^PP-N- (lH-t'PP [2, 3-b] fc.°U^>-4--f 

(86) 5-7Dt-2-^PD-N- (lH-tTPP [2, 3-b] 
4 ->f ^>X75 h* 

(87) 2-^PP-5--hP-N- (lH-tTPP [2, 3-b] tTU^>- 
4 ;i/) ^>X7 ^ K 

(90) N- (lH-f^^P [3, 4-b] t! U ^>-4--Ol/) -2-^^7 
^HJ-fb^ (I) fct N KTOMCiot^lt^^ii^t^So 
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+ 



Ar 



0 

A 



OH 




( I ) R 



(VIII) R 



(IX) 



#3PJKbi§H£> (i) «\ -jks; (viii) T'^^tis^s^T^v^-^ 

(ix) -c&ztiz&mm* m&ffl(D&&T-£ELi&£itzz*:£L& 

(DCC), $>>f V7D tf;i/*;i/^^-T 5 K (D I P C) x N-^^;i/-N' - 
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(^4>s Z ls Z 2 ^ R s AriiguiatloiaT^So Dteu Stt7^;i/"e*Sx 
t. ) 

^Hj^^ (i) (is — las; (viii) T-mztiz^mmr* >a-^s 

(XII) ^$ns^#fife*;i/^>KS^7k^*RJfe*«a^i:t:<fc?)!a^ 

J&tfflH^tl&o £jfc&«3g©iag^ $l;Lfcf- 1 0~2 0 0°C. #?g;L<fci:0~ 
1 0 0 o CTfrt»tt^o 

Jpmr&&— Ass*; (ix) o^s^*;i/^>^{±s s?*— ^;i/-^r^- 

'^-^r^h'J- (J. Org. Chem. )^ i46i^ i7 83M (19 
8 1^) temffi(Dl3&ilz& D^t5ii:^§So 

(VIII) ©5m^7^>fciu i?^— • ^-^ • 



17 



BNSDOCID: <WO 01B1345A1J_> 



WO 01/81345 



PGT/JPOJ/03329 



^Uh'J- (J. Med. Chem.) , fg 3 2^ §9 4 51 ( 1 9 
8 9^), H!IJg 2 5i, il 2 5 8M ( 1 9 8 2^) ^ ±)V • *7 • 

D^^'Jy^-^rUh'J- (J. Heterocycl. Chem.) N m 1 I42S 
( 1 9 6 450 *J:rf^^-^;i/ • ta7«77^f^r>i^^- (J. Pra 
kt. Chem.) N ^3 2 4t, B 5 5 7 J5 fcffi*©;«f$*fc: £ Di^t" 3 £ £ #T # 
-2> o 

c©«fc^fc:bTM?t^tifc^B^b^ (I) B\ MEcD^iu &£^fct^<D 
li:bt*i-«»*ns. Jfttiis HBSkits 

##§HJHbi^j (I) &s 3— ^>^>>^— If- 3^-* (GSK 

-3^) tztthxmnm^fr^mtitemmftm&K'rfc'&yo'e&t)^ mmm, m 
>h>m, n-*^v>m, in) s mmmmcD^mmmm, 

J&AlAHSfctK lBfcotl — l, OOOmg, »a<li:50~2 0 0mg 
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Btco^ 1~5 0 Omg©*Sffl-C 1 B 1 T ZtiZfr, 

fflv&otzffimm, -H-n^js ®b*^Js mmm^m LT^xbx^o # 

TO<&^T^o *44©?g«!k sra^bTteu ^Jx.^, 7Dtl/>^'Jn- 
;K ^'Ji?l/>^'j3-;i/, ^ U 5 &1fiM^ ^ y J; 5 & 

Hif60!l 
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mmmj 

N- M H-g^/P f3. 4 -hi ^U^>-4--Y;i/) sqxt* K ♦ IX 

4-7^;^7V"D [3, 4-b] Kijy> (1. Og) hh'Jxf;V7^> 
(1. lg) ©THF (30 mL) i«ts ;i^n UK ( 1 . 0 g) § 

T?«f«*ra£fct:«fct>s «sYb^ (i5 9mg) ^m^mmtvxm 

fee I^2 4 2 -2 4 5°C 

Ttm^M : C 13 H 10 N 4 O • 1/1 0H 2 OhbT 

C (%) H (%) N (%) 

ff^Yg 65.05 4.28 23.34. 

mmm 65.01 4.31 22.93. 

MS (EI) : 2 3 8 (M + ) . 1 H — NMR (4 0 0MHz, DMSO-d 6 ) 
6 (ppm) : 7. 56 (3H.ni), 7. 70 (1H, d, J = 4. 9Hz), 
7. 98 (2H, m), 8. 40 (1H, d, J = 4. 9Hz), 10. 82 
(1H, s), 13. 52(1H, s). I R (K B r ) : 3 0 3 2, 1 6 6 4, 1 
618, 1593, 1504, 1325, 1290cm" 1 . 
mm.M2 

2 - **)l-N- (1 H-t^^V'P T3. 4-bl b'0^>-4-^ )]y) ^>^T 

2 -tf-jv&M&Wt (l. lg) ©h;v^> (5mL) ^rt{-^<b^^--;b 

(1. 5mL) 4 0°Ctl»Qitfell#bfco M££MJM*U 

^gll^llfco 4-7Ulf7^0 [3, 4-b] tTUi?> (1. 0g) ©TH 
F (3 0mL) mm?- h U^^;i/T^ y (1. lmL) zkftT^tJ© 
THF (lOmL) ^I^iTls lBfP^SI^bfco £J&bfc:t&£l!3t b s 
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S»flE®*iaS«!S^feo Bl§tJl3^y-;i/ (3 0mL) ZMtLs 1 i^MAD 

^ (0 . 8g) tiMitbWco i&;&2 3 1.-2 3 3°C 
^mfrtitm : C 14 H 12 N 4 0£ bT 

C (%) H (%) N (%) 

tt^ffi : 66.59 4.93 21.85 
mmm : 66.65 4.79 22.21 
MS (E I ) : 2 5 2 (M + ) . 1 H-NMR (400 MHz, DMSO-d 6 ) 
tf(ppm) :2. 41 (3H, s) , 7. 3 2 -7.3 6 (2H, m) , 7. 
44 (1H, dd, J = 7. 4 and 7. 8Hz) , 7. 54 (1H, d, 
J = 7. 4 H z ) , 7. 83 (1H, d, J = 5. 3Hz) , 8. 40 ( 1 H, d, 
J = 5. 3Hz) , 8. 41 (1H, s) , 10. 96 (1H, br. s), 1 
3. 57 (1H, br. s). IR(KBr) : 3 3 0 6, 1674, 1591, 
1525, 1020, 937, 833, 663cm- 1 . 

mmm 3 

2-7X-J1/-N- (1 H-^7'/D T3. 4-bl t^')^>-4-^^ ^> 

mmm2 tmmizLrmmLtzo 14^2 6 5-2 6 9°c 

TC5li#!fHi : C 19 H 14 N 4 O h bT 

C (%) H (%) N (%) 

th^fjt : 72.60 4.49 17.82. 

mmm : 72. 36 4.47 17.41. 

MS (FAB) : 315 (M + + 1) . 'H-NMR (4 0 0MHz, DMSO- 
d 6 ) 6 (ppm) :7. 25 (1H, d, J = 7. 3Hz) , 7. 32 (1H, 
d, J = 7. 8Hz), 7. 34 (1H, d, J = 7. 3Hz) , 7. 44 (2H, 
d, J = 7. 3Hz), 7. 51 (1H, d, J = 7. 8Hz), 7. 54 (1H, 
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d, J = 7. 3H z) , 7. 68 (1H, d, J = 7. 8Hz) , 7. 61-7. 
67 (2 H, m) , 8. 08 (1H, s) , 8. 32 (1H, d, J = 4. 9H 
z) , 10. 79 ( 1 H, br. s) , 13. 45 ( 1 H, br. s). IR 
(KBr) : 3 2 5 6, 1689, 1616, 1589, 1502, 1323, 
1292, 1275cm- 1 . 

mmmA 

2 -7)l*V-N- (lH-^'/D F3. 4-bl fc.'ij^>- 4 -^;i^ ^> 
^#12 fc|p]«(3bTMjtbfco ib&2 1 6°C 

Tumavrm : c 13 h 9 fn 4 o^ut 

C (%) H (%) N (%) 

iUUil : 60.94 3.54 21.87 
H«HS : 60.68 3.94 21.99 

MS (EI) : 2 5 6 (M + ) . 1 H — NMR (4 0 0MHz, DMSO-d 6 ) 
6 (ppm) : 7 . 27-7. 32 (1H, m) , 7. 35-7. 39 (1H, 
m), 7. 61-7. 66 ( 1 H, m) , 7. 72-7. 76 ( 1 H, m) , 7 
86 (1H, d, J = 5. 4Hz), 8. 38 (1H, s) , 8. 42 (1H, 
d, J = 5. 4Hz), 11. 06 (1H, br. s), 13. 57 (1H, b 
r. s). I R (KBr) : 3 0 8 1, 1696, 1615, 1597, 153 
1, 1508, 1481, 1453, 1433, 1331cm- 1 . 

2-^PP-N- (1H-^7VP T3. 4 -hi KD^>-4-^l/) 

Jfe0d2 illlOaicbTiaitLfco Hu&>2 7 0 °C 
7B*#*rtt : C 13 H 9 C1N 4 0^UT 
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C (%) H (%) N (% 

=tJ¥ffi : 57.26 3.33 20.55 
H$Hfi : 57.54 3.67 20.49 
MS (E I) : 2 7 2 (M + ) . 1 H-NMR (400 MHz, DMSO-d 6 ) 
6 (ppm) :7. 48-7. 49 ( 1 H, m) , 7. 50-7. 52 (1H, 
m) , 7. 60-7. 62 (1H, m), 7. 69 (1H, d, J = 5. 3H 
z) , 7. 84 (1H, d, J = 5. 3 H z) , 8. 39 (1H, s), 8. 4 

2 (1H, d, J = 5. 3Hz), 11. 17 ( 1 H, br. s), 13. 58 
(1H, br. s). IR(KBr) : 3 0 3 7, 1698, 1624,159 

0, 1569, 1538, 1513, 1475, 1436, 1413cm" 1 . 

2-7'P^E-N- (lH-l^^iP T3. 4-bl g U 4 ;M 

y$ K 

2 -^;i^ms^©<ftfc> d tc 2 - yn^MmMZfem \.tzztuw-i±s m 

MM2 h^m^hxm^tco m&2 7 2 - 2 7 4°C 
TGSS^Wfit : C 13 H 8 BrN 4 0i:U 

C (%) H (%) N (%) 

tf-^^il : 49.23 2.86 17.67 

: 48.82 3.22 17.5 4 

MS (EI) : 3 18 (M + + l) . 'H-NMR (4 0 0MHz, DMSO-d 
6 ) 6 (ppm) : 7. 4 7 (1H, ddd, J=l. 4, 7. 3 and 7. 
8Hz),7.54(lH, dd, J = 6.3 and 7.3Hz),7.6 
5 (1H, dd, J=l. 5 and 7. 3Hz) , 7. 76 (1H, d, J = 
9. 3Hz), 7. 84 (1H, d, J=5. 3Hz), 8. 39 (1H, s), 
8. 43 (1H, d, J=5. 3Hz), 11. 16 (1H, br. s), 13. 
57 (1H, br. s). IR(KBr) : 3 2 5 2, 1693, 1589, 1 

3 2 5, 1 2 9 8 , 1 2 8 2, 9 4 8 cm' 1 . 
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mam 7 

2 h*i/-N- fiH-^^nra. 4 -hi hr»J^>-4-^;iO ^> 
XT 5 F 

^Jte^!l2 ^|5]^{3bTM^bfco !iu£2 3 4 - 2 3 6°C 
TC^^ffi : C 14 H 12 N 4 0 2 £bT 

C (%) H (%) N (%) 

stlflil : 62.68 4.51 20.88 

mm®. 62.15 4.60 20.35 

MS (EI) : 2 6 8 (M + ) . 1 H — NMR (4 0 0MHz, DMSO-d 6 ) 
6 (ppm) :3. 94 (3H, s) , 7 . 11 (1H, d d, J = 7. 3 a 
nd 7. 4Hz), 7. 24 (1H, d, J = 8. 3Hz), 7. 57 ( 1 H, 
dd, J = 7. 9 and 8. 8Hz) , 7. 70 (1H, d, J = 7. 9H 
z), 7. 89 (1H, d, J = 5. 3Hz), 8. 35 (1H, s), 8. 4 
0 (1H, d, J = 5. 3Hz) , 10. 75 (1H, br. s) , 13. 57 
(1H, br. s) . IR(KBr) : 3 3 2 1, 1680, 1597, 102 
0 , 7 5 2 cm" 1 . 

2 -j: h drV-N- (1H-^7p T3, 4-bl V V P>- 4 ->f ;V) ^> 

2 -^^;i/glfi0ftfo t> M 2 - si F^r^Mi^fflltl^I-m 
^Jf6^J2 hHUtUfcbTSSBtbfco M 229-231 °C 
7n^^*f*S : C 15 H 14 N 4 0 2 hbT 

C (%) H (%) N (%) 

§h3M : 63.82 5.00 19.85 
: 63.65 4.91 19.79 
MS (FAB) : 2 8 3 (M + + 1 ) . 1 H — NMR (4 0 0MHz, DMSO- 
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d 6 ) 6 (ppm) : 1. 36 (3H S t, J = 6. 8Hz), 4. 21 (2 H, q, 
J = 6. 8Hz), 7. 10 (1H, dd, J = 6.9 and 7 . 3 H z) , 
7. 22 (1H, d, J = 8. 3Hz), 7. 53 (1H, dd, J = 7. 9 a 
nd 8. 8Hz),7.71(lH, d, J=l . 5 and 7 . 3 H z) , 
7. 92 (1H, d, J = 5. 4Hz), 8. 38 (1H, s), 8. 40 (1 
H, d, J = 4. 8Hz), 10. 68 (1H, br. s ) , 13. 58 (1H, 
br. s). IR(KBr) : 3 3 5 4, 1684, 1593, 1487, 12 
8 8cm" 1 . 

2-7P^m-N- (1H-hr^v'g T3. 4-bl I^<J^>-4-^ 

* dog) ©dmf (120 mD aastis ^k^Ts t-r 
h*^* 'J^a (1 l. Og), a^Ybrn tf;i/ (16. 8g) ^inx.s 3B#p^ 
«#bfco &&&«£Eg*U likftfcglg&KD^y'— ;i/ (10 0ml) 
tl7K^b± h U ->A (7 . 8g) ©M« (4 0mL) jDDi, 

fcc«fcDs 2-rnt;vt*^lfi (8. 5g) §iM§tbtffeo 2 

-7P^;i/t*J/Slfi (8. 5g) (Dh)l^> (10mL) »*lfc:»fb*-;fr 

(10mL) ^iux., 4 0°CT- 1 RfHiPlft bfe«#bfco »««*JEEB*U 
S5B$l&&fco 4-7Vt7^D [3, 4-b] KiJS>> (5. 8 g) CD T H 
F (15 0mL) «h'Jxf;i.7*> (4. 8g) £flD;U zK^TBM© 

thf (5 0mD gi^sTu lmmmnvtzo 4«u&i*«au 
&«eeb*u m^m^m^o mmyMz* doomD £#n;u ins 

TOiaM^bfeo ^fi*T?^aibfe^ 4«lfc»I*«mci:t:i^ M 
Mit^(2. 7 g) ^iMiiHTUfco 3 5 "C 

7G3lS#*Hi : C 16 H 16 N 4 0 2 hbT 

C (%) H (%) N (%) 
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ff-Jftjg : 64.85 5.44 18.91 

mm\m : 64.73 5.50 is. so 

MS (EI) : 2 9 6 (M + ). 1 H-NMR(400MHz, DMSO-d 6 )£ 
(ppm) : 0. 89(3H, t, J = 7. 3Hz), 1. 7 2 - 1. 75(2H, 
m), 4. 09(2H, t, J = 7. 3Hz), 7. 09(1H, t , J = 8. 3H 
z), 7. 21(1H, d, J = 8. 3Hz), 7. 53(1H, t, J = 8. 3Hz), 
7. 68(1H, dd, J=l. 5 and 8. 3Hz), 7. 91(1H, d, 
J = 5. 4Hz), 8. 38(1H, s ), 8. 40(1H, d, J = 5. 4Hz), 
10. 70(1H, br. s), 13. 57(1H, br. s). IR(KBr) : 
3336, 1678, 1614, 1592, 1525, 1508, 1486, 1 
326, 1303cm 1 . 

mmm 1 o 

2-^V7Dtf;i/t»->-N- (IH-^/D T3. 4-bl h'D^>-4- 

3 1> ih \Z)\,<oftt> *> tz 2 - zr d t a >%&m b & £ i: ja^fciu fgjfefti 

9 fcHfllfcbTSaSbfco Iftjftl 9 9°C 
7G3R#*ft6 : C 16 H 16 N 4 0 2 i:lt 

C (%) H (%) N (%) 

: 64.85 5.44 18.91 

mmm : 64.53 5.66 is. 62 

MS (E I) : 2 9 6 (M + ) . 1 H — NMR( 4 0 0MHz, DMSO-d 6 )tf 
(ppm) : 1 . 30(6H, d, J = 7 . 3 Hz), 4. 74-7. 82(1H, 
m), 7. 08(1H, t, J = 8. 3Hz), 7. 21(1H, d, J = 8. 3H 
z), 7. 52(1H, t, J = 8. 3Hz), 7. 70(1H, dd, J=l. 5 
and 8. 3Hz), 7. 90(1H, d, J=5. 4Hz), 8. 36(1H, 
s), 8. 40(1H, d, J = 5. 4Hz), 10. 64(1H, br. s), 13. 
5 8( 1 H, b r . s). IR(KBr) : 3 1 6 0, 1684, 1615, 15 



26 



BNSDOCID: <WO 0181345A1_I_> 



WO 0^/81345 



8 9, 1505, 1454, 1321, 1300cm- 1 . 

mmm 1 

2-^^>>Jl/^^r->-N- flH-^'/D f3. 4-bl fcrU^>-4-^ 

9 tmm^vxmmhtzo m&i 8 5°c 

Tbmfttifm : C 19 H 22 N 4 0 2 £:bT 

C (96) H (%) N (%) 

th^ffl : 67.44 6.55 16.56 
H$iH! : 67.14 6.54 16.51 

MS (EI) : 3 3 8 (M + ) . 1 H — NME ( 4 0 0 MH z , DMSO-d 6 ) 
6 (ppm) :0. 62 (3H, t, J = 7 . 3Hz), 0. 96-1. 02 
( 2 H, m) , 1. 06-1. 1 4 (2 H, m) , 1. 28-1. 32 (2 H, 
m), 1. 67-1. 71 (2H, m), 4. 11 (2H, t, J = 7. 3H 
z), 7. 08 (lH, t, J = 8. 3Hz) , 7. 20 (1H, d, J = 8. 
3Hz), 7. 53 (1H, t, J = 8. 3Hz) , 7. 66 (1H, dd, J 
= 1.5 and 8.3Hz),7.91(lH, d, J = 5.3Hz),8. 
38 (1H, s), 8. 40 (1H, d, J = 5. 4Hz), 10. 6 8 (1H, 
br. s), 13. 5 4 ( 1 H, b r . s). I R (KB r) : 2 9 2 9, 16 
80, 1590, 1509, 1324, 1299cm" 1 . 

mmm 1 2 

2 -istn^isjlX*)],***/-^- MH-fcr^/P T3. 4-bl h'U^ 

*U±x ^»J9 hl^at bTM?tbfco ilu&2 2 3 0 C 
75JS##HiI : C 20 H 22 N 4 0 2 £ bT 

C (%) H (%) N (%) 
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tUf fit : 68.55 6.33 15.99 

mmm : 68. is 6.44 15.68 

MS (EI) : 3 5 0 (M + ) . 1 H — NMR (400 MHz, DMSO-d 6 ) 

6 (ppm) :0. 98-1. 02 (5 H, m) , 1. 45-1. 49 (3H, 
m) , 1. 70-1. 73 ( 3 H, m) , 3. 93 (2H, t , J = 7. 3H 
z ) , 7. 08 ( 1 H, t, J = 8. 3 H z) , 7. 19 ( 1 H, d, J = 8. 
3Hz) , 7. 51 (1H, t, J = 8. 3Hz), 7. 64 (1H, dd, J 
= 1.5 and 8.3Hz),7.91(lH, d, J = 5.3Hz),8. 
38 (1H, s), 8. 40 (1H, d, J = 5. 4Hz), 10. 71 (1H, 
br. s), 13. 5 3 ( 1 H, br. s). IR(KBr) : 3 34 3, 29 
28, 1665,1618, 1599, 1529, 1513, 1451, 132 

7 cm" 1 . 
mmm 1 3 

2 -7xr;^jp->-N- (lH-tf^Vn f3. 4 -hi H°U^>-4--Y 
2k) CL^ZI K 

2 - ^Do^ifi dog) © h;i/^> ( 1 5mD mmzy^y — ;i/ ( 1 

2 g) ^JP^.. 9 0 o C^iP^bfeo 7X^b^';«>A (8. 5g) <D7kmm (i o 
mL) £2)Px.. h;U^>§^*L^^e>^M* s 1 5 0°Ct^§ J;a fciH^bfeo 

^<b^-^ (o. ig)&jn;u 2oo°cx*immumMWv&o Mtt%k, 7ktt 

fc^s s/U^y;v*^A^p-^ h^^^^f — (g^^^-;i/ : ^^r-9->= l : l) 

izTmm?&zbiz£. *k 2 - y jL-^^r^^mmm. (ii. 8g) &m&m 

H^bTtffco 2 -7^;i^^>3cm#I£ (5. Og) CDh;^i> (5mL) 

^i3^b^^--;v (5mL) £jp;u 4 o°c-7: lmmmrnvtzmnhtzo mm 

£MH£g*bs m^WZmtio 4-7Utf7^D [3, 4-b] K»JS?> (2. 
9g) 0THF (100 mL) «C h 'JxW^ (2 . 4 g) £#Px. s tK 
^TS§i©TH F (2 0mL) M^iTU 1 B^tl^ bfco £)$bfci&£ 
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tlcfctK ilfb^t) (1. lg) *«f€i3»ga2:bT»fco ib£2 4 8°C 
7n*^«f« : C 19 H 14 N 4 0 2 i:bt 

C (%) H (%) N (%) 

f+^t : 69.08 4.27 16.96 

mnm : 69.19 4.33 u. 96 

MS (EI) :330 (M + ) . 1 H-NMR(400MHz, DMS0-d 6 )5 
(ppm) : 6. 96(1H, d, J = 8. 3Hz), 7. 09-7. 15(3H, 
m), 7. 30(1H, t, J = 8. 3 Hz), 7. 38(2H, t, J = 8. 3H 
z), 7. 54(1H, t, J = 8. 3Hz), 7. 74(1H, d d , J=l. 5 
and 8. 3Hz), 7. 80(1H, d, J = 5. 4Hz), 8. 28(1H, 
s), 8. 38(1H, d, J = 5. 4Hz), 10. 96(1H, br. s ), 13. 
57(1H, br. s). IR(KBr) : 3 3 6 4, 1684, 1593, 15 
37, 151 3, 1490, 1476, 1330, 1303, 1217cm- 1 . 

mmm 1 4 

2-^V)V±**s-N- (1H-g-7\Tp T3. 4-bl H'U^-4-^ 

9 tmmizisTumvfco m&2 5 9°c 

Tumfrtitm : C 20 H 16 N 4 O 2 hbT 

C (%) H (%) N (%) 

St^iit : 69.76 4.68 16.27 

HilHit : 69.84 4.87 15.88 

MS (EI) : 3 44 (M + ) . 1 H-NMR(400MHz, DMSO-d 6 )<5 
(ppm) : 5. 26(2H, s), 7. 14(1H, t, J = 8. 3Hz), 7. 
2 4-7. 2 8(3 H, m), 7. 35(2H, d, J = 7. 8 Hz), 7. 50(1 
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H, d, J = 7. 8Hz), 7. 5 6 - 7. 5 9( 1 H, m), 7. 74(1H ) d , 
J = 7. 8Hz), 7. 87(1H, d, J=5. 4Hz), 7. 93(1H, s ), 
8. 36(1H, d, J = 5. 4Hz), 10. 75(1H, br. s), 13. 5 
0 ( 1 H, b r . s). IR(KBr) : 3 3 4 3, 1677, 1597, 152 
7, 1509, 1329, 1297cm" 1 . 

m mm 1 5 

2- (2-7ir;nfffi^) ~N~ (1H - ^7V'p f3, 4~b1 K 'J 

«\ ^ifg^9 t^CUiibfeo S6^2 2 8°C 
Ttmfrffim : C 21 H 18 N 4 0 2 

C (%) H (%) N (%) 

if-^^fi : 70.38 5.06 15.63 

mmm : 70.07 5.22 15.39 

MS (E I) : 3 5 8 (M + ) . 1 H-NMR(4 0 0MHz, DMSO-d 6 )d 
(ppm) :3. 02(2H, t, J = 7. 3 Hz), 4. 33(2H, t, J = 7. 
3Hz), 7. 06-7. 10(4H, m), 7. 14-7. 16(2H, m), 7. 
23(1H, d, J = 8. 3Hz), 7. 52(1H, t, J = 8. 3Hz), 7. 6 
4(1H, d, J = 8. 3Hz), 7. 87(1H, d, J = 5. 4 Hz), 8. 39 
(1H, s), 8. 42(1H, d, J = 5. 4Hz), 10. 70(1H, br. 
s), 13. 5 6 ( 1 H, b r . s). IR(KBr) : 3 3 4 8, 1676, 1 
597, 1510, 1330cm' 1 . 

mmm 1 6 

2-h*)7))s*n*=f-)l-N- MH-^7o T3. 4-bl bfU^>-4- 

tw^i±s mmm2 tmmtzisTmmhtzo iiu&2 4 7 o c 
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Ttmmnm : c 14 h 9 f 3 n 4 o^lt 

C (%) H (%) N (%) 

ftHfil : 54.91 2.96 18.29 

mmm •. 54.87 3.31 is. 10 

MS (E I) : 3 0 6 (M + ) . 1 H — NMR (4 0 0 MHz, DMSO-d 6 ) 
6 (ppm) :7. 74-7. 82 (4H,m), 7. 89 (1H, d, J = 5. 
3Hz), 8. 35 (1H, s) , 8. 43 (1H, d 3 J = 5. 3Hz) , 1 
1. 24 ( 1 H, br. s), 13. 59 ( 1 H, br. s). I R (KB 
r) : 3 0 3 8, 1684, 1615, 1592, 1525, 1449, 14 3 

1 cm" 1 . 

m m m 1 1 

2 -- h P-N- (lH-bf^/P T3. 4-bl b-U^>-4-^ )V) ^VST 

mm2 tmm^^xmmLtco m&>2 1 o°c 
Ttmmnm c 13 h 9 n 5 o 3 ^lt 

C (%) H (%) N (%) 

ItHtt : 55.12 3.20 24.72 
mum. : 54.71 3.47 24.65 

MS (EI) : 2 8 4 (M + ) . 1 H — NMR (400 MHz, DMSO-d 6 ) 
6 (ppm) :7. 80-7. 87 (4H, m) , 8. 24 (1H, d, J = 7. 
8Hz), 8. 31 (1H, s), 8. 44 (1H, d, J = 5. 0Hz), 1 
1. 27 (1H, br. s), 13. 60 (1H, br. s). I R (KB 
r) : 3 1 6 0, 1683, 1600, 1443cm" 1 . 

mmm 1 8 

2 -T$ J-N- (lH-bf^/P L3_ 4-bl b.U^>-4-^;i^ ^>2T 
Z s F • 1/5 7 kffiW 
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MMM 1 7 5> flfz 2— — hD — N— ( 1 H-hT^^n [3, 4-b] b° U 
^>-4--r;i/) ^>X7^ K ( 1 . 8 5g) ©DMF (4 OmL) gtt 1 
0%^$?£AjftjR (2 8 0mg) ^iP^.s 7jc^#HmTs ^T20^?8 

2 5g) ^^i^itLTUfco ib&>2 7 0°C 
tg3|S#*t<B : C n H u N 5 0 • l/5H 2 0ttt 

C (%) H (%) N (%) 

tf-^f* : 60.78 4.47 27.27 

mmm 61.05 4.49 27.13 

MS (E I) : 2 5 3 (M + ) . 1 H-NMR (4 0 0MHz, DMSO-d 6 ) 
5 (ppm) :6. 35-6. 38 ( 2 H, br), 6. 63 ( 1 H, t, J = 7. 
3Hz), 6. 79 (1H, d, J = 7. 3Hz), 7. 25 (lH,t, J = 7. 
3Hz), 7. 59 (1H, d, J = 5. 4Hz), 7. 69 (1H, d, J = 7. 
3Hz), 8. 35 (1H, S) , 8. 36 (1H, d, J = 5. 4Hz), 1 
0. 53 (1H, br. s) , 13. 47 (1H, br. s) . IR (KB 
r) : 1 6 7 8, 1614, 1584, 1555, 1507, 1485, 145 
5, 1406, 1377, 1327cm 1 . 
mmm 1 9 

2-T-fr*)VT$ y-N- M H-bf^/P f3. 4 -hi KU>V>-4-^ 
)V) ^>^7^$ K • 1 /fiykZMto 

mmmi 8T~mt>ntz2-T^j -N- an-v^^u [3, 4-b] try 

^>-4-^;i/) ^>X7U' (0. 9 6g) OTHF (5 0mL) h 
Ux^;i/7^> (1. 1 5g) „ m<bT-fe^;i/ (0. 9g) £flP;U ISTl^FI 

-)V (10 OmL) fcinfcs 1 WiMbfeo M)±T^2&£g5fe bfc^ $/ 
'J*W7A^DYF^77^- (WpWt^JV : /\dr-9->= 1 : 1) £TiM 
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fc&m (6 6 0mg) §|Hi^i:Ullfco Hl^2 5 3 0 C 
Tbm^mU: C 15 H 13 N 5 0 2 - l/5H 2 0£bT 

C (%) H (%) N (%) 

gtJK® : 60.27 4.52 23.43 
HMHS : 60.63 4.70 23.05 

MS (EI) : 2 9 5 (M + ) . 'H-NMR (4 0 0MHz, DMSO-d 6 ) 
6 (ppm) : 1. 99 (3H, s) , 7. 27 (1H, t, J = 7. 3Hz) , 
7. 55 (1H, t, J = 7. 3Hz) , 7. 71-7. 74 (2H, m) , 7. 
82 (1H, d, J = 7. 3Hz) , 8. 39 (1H, s) , 8. 40 ( 1 H, 
d, J = 5. 4Hz), 10. 09 (1H, br. s) , 10. 91 (lH, b 
r. s) , 13. 50 (1H, br. s). IR(KBr) : 3 2 2 5, 165 
7, 1623, 1585, 1435, 1362cm" 1 . 

2-^Jl/^-N- M H-g^WP T3. 4-V.1 b! U > - 4 - >f jkj ^ 
>2"F5 K-1/1 07k*n#i 

2-^f^,ifMfc t) 13 2 - ^ f /^ t^lf H^ffii I fc c i: W^ii, 

^iwj2 tmmizvxmmistco m&2 3 9 - 2 4 2°c 

75«##Hi : C 14 H 12 N 4 SO • 1/1 0H 2 Oi:Lt 
C (%) H (%) N (%) 

at^-na : 58.77 4.30 19. 6 0 
mmm : 58.25 4.56 20.09 

MS (EI) : 2 8 4 (M + ) . 1 H-NMR (4 0 0MHz, DMSO-d 6 ) 
<5 (ppm) :2. 46 (3H, s), 7. 31 (1H, t, J = 7 . 3 H z) , 
7. 47 (1H, d, J = 7. 8Hz), 7. 53 ( 1 H, dd, J = 6 . 8 
and 7. 3Hz), 7. 59 (1H, d, J = 7. 3Hz), 7. 78 (1 
H, d, J = 5. 3Hz), 8. 40 (1H, d 5 J = 5. 3Hz), 8. 41 
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(1H, s), 11. 00(1H, br. s ), 13. 54(1H, br. s ). IR 
(KBr) : 3 0 1 5 , 1685, 1624, 1589, 1537, 1504, 
1325, 1296cm' 1 . 
^Mfifol 2 1 

2-hKD^-N- dH-^'/D T3. 4 -hi £ 'J ^ > - 4 - ^ ^ 

T-fe^;i/^U^;i/^ (5 . Og) O^P0^> ( 1 OmL) 

(1 OmL) IfftnZ., iiaTlW»lf;. U 
£f#fco 4-7^t7 4 ;u [3, 4-b] t:>;^> (3. 7g) ©THF (1 
0 OmL) mmiz h U^^;i/T^ > ( 9 . 9 g) £fln£ x 2K*frTgl@®J© T H F 

(3 OmL) »**»tu immmn\^rao 4ii&i*iiu $§j&&«ee 
g§^>£f#£ 0 (5 omD lmmnmm 

(4. 5g) Si^hbtHfeo M2 3 5°C 
7Ci$t##Ht : C 13 H 10 N 4 O 2 ^LT 

C (%) H (%) N (%) 

ittMS : 61.41 3.96 22.04 
HftMg : 61.50 4.29 21.72 

MS (EI) : 2 9 6 (M + ) . 1 H — NMR (4 0 0MHz, DMSO-d 6 ) 
6 (ppm) :7. 00 (lH,t, 7. 4Hz), 7. 06 (1H, d, J = 8. 
3Hz) , 7. 44-7. 48 (1H, m) , 7. 86 (1H, d, J = 5. 4 
Hz) , 7. 92 (1H, dd, J=l. 5 and 7.3Hz),8.21 
(1H, s), 8. 42 (1H, d, J = 5 . 4Hz), 11. 05 (1H, b 
r. s), 11. 60 (1H, br. s), 13. 64 (1H, br. s). I 
R (KBr) : 3 0 4 9, 1698, 1626, 1597, 1551, 1516, 
1453, 1335, 1305cm" 1 . 

mmm 2 2 
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2- FN- (lH-h'^/p f3. 4-bl H°U^>-4-^;^ &ikZl£d! 
4-7^lf7^D [3, 4-b] t'U^> (1. Og) «?J<:7#;)/|^D h 

■e^t§i:J:fcJ: flM-fb-^tJ (13. 7mg) §iM B H B J:btfffco H 
i£>2 7 0°C 

7xMftm& : C 14 H 10 N 4 O 3 • l/5H 2 0i:bT 
C (%) H (%) N (%) 

ff-ft fig : 58.09 3.76 19.36 

mmm = 58.63 3.93 19.88 

MS (EI) : 2 8 2 (M + ) . 1H-NMR (40 0MHz, DMSO-d 6 ) 
6 (ppm) :7. 61 (1H, d, J = 7. 4Hz), 7. 63 (1H, d, 
J = 7. 8Hz), 7. 69 (1H, d, J = 7. 3Hz) , 7. 80 (1H, d, 
J = 5. 3Hz) , 7. 95 (2H, d, J = 7 . 8Hz), 8. 37 (1H, 
s), 8. 39 (1H, d, J = 4. 9Hz), 11. 03 (1H, br. s), 
13. 49 (1H, br. s). IR(KBr) : 3 1 1 5 , 2806, 170 
3, 1626, 1595, 1516, 1332, 1261cm 1 . 
^ffKffil 2 3 

2- (2-^*^;i/T5 ^xk»->^ -N- ( 1 h-k^ /p ra. 4-bl K 

iJ^>-4-^;i^ ^>^t>$ k 

2-yu^E^^JVT^>m^7kmmm. ( l . Og) ©BMP ( l OmL) ?g?& 
{3 h Uoc^l/T^ > (2. 5g) ^APXs 7jc#Tf^ yb^^^O^^r^^P U F 
(0. 9g) £}iTU ^M#bfco 4lbfeil«IU M^MffSSbs 

^V>=3 : 7) t3j:t)s N -^^^^ft;^-^- 2 - ^p^e^^-;^ 
(0. 8g) ^^?fi«tli:bT#feo 
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1 H-NMR (400 MHz, CDC1 3 ) 6 (ppm) :3. 4 7 ( 2 H, t, 
J = 7 . 3 H z) , 3. 55 (1H, t, J = 7. 3Hz), 3. 61 ( 2 H, 
q, J = 7 . 3Hz), 5. 12 ( 2 H, s ) , 7. 36-7. 40 ( 5 H, 
m) 

W*)im*^fr (0. 43g) ©DMF (lOmL) t-^ 
h^r^^U^A (0. 3 4g) N ±mT»'&bnf£N-s<>i?)ljr*i/j])]s7F-)ls 
- 2 -^P^^l/T^ > (0 . 8g) ZMtL, 1 0 0 "CT 6 mmnmmft bfc„ 

u v h^*7^^— (?§&?$ : ^\^rit>= 1 : 4) fccfcDx 2 - (N 

-^>^;i/^-^e/*;i/^-;i/- 2 -7^ h^sy) tifH^^i/ (0. 6 
g) §^fe^«#Ji:bT#fco 

1 H-NMR (400 MHz, CDC1 3 ) 6 (ppm) :3. 65 (2H, q, 
J = 7. 3Hz), 3. 88 (3H, s), 4. 15 (2H, t, J = 7. 3 H 
z), 5. 13 (2H, s), 5. 98 (1H, br. s), 6. 96 (1H, 
d, J = 8. 3Hz), 7. 02 (1H, t, J = 8. 3Hz), 7. 26-7. 
34 (5H,m) ,7. 46 (lH,t,J = 8. 3Hz),7. 82 (lH,dd,J 
= 1.5 and 8. 3Hz) . 

±f3T-ff ZtLfz 2 - (N-^>^;i/3}"dr->*;i/^^;i/- 2 -7^7ih ^ris) 
%:J&mm*?-)V ( 3 . 7 g) CD^^y— ;P-zk (40mL-20mL) m&feffi. 
tNaOH (1. 4g) £Jn>U lBtP^nl^M^bfco mtM.WL-e®m*mmzi, 
fcg^ ^^^-;i/T»Mttlb^ ^^MJE^*1-^i^fccfc 2- (N-^>S^ 
;i/^-^r^>*;i'^^;i/-2-T^yai h^ri/) gcja#^ (3. 5g) ^fefgiit 
Itf&o t#?>tlfe^^ (3. 5g) ©h;i/^> (lOmL) ?§tts 

(15mL) ££n;^ 3Bt^«#bfeo ^^«Eg*-r^>-i:t3i *K 
(3. 5g) ^SfiMD^btffec 4-7^;t7^;n [3, 4-b] 
fc°>j^>(0. 7g) OTHF (30mL) »»fch'JiW5> (1. 6 
g) . gg@$&J (3. 5g) ^iPx. 2BfP E etfl#bfco 4l^bfciM£3i31U «|£ 
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7^ F»0DMF (3 0nL) MC/^^^A^i (1. 0 g) ^ftl;?., 2 0 

Mfc (0. 6g) Sife^hLTUfco 7^ WODMF (3 0mL) ^Ifc 
*#T*3tWb±ry£A (0. 5 g) „ a«Mb^;i/ (2. 5 g) fciniU 3m 

«t «Sfl3^% (0. 4g) ^ifiigiiLtffeo 14^2 6 0°C 
7n3R#*HS : C 17 H 19 N 5 0 2 hbT 

C (%) H (%) N (%) 

if-£te : 62.75 5. 8 9 21.52 

: 62.65 5.68 21.31 

MS (EI) : 3 2 5 (M + ) . 1 H — NMR (400 MHz, DMS0-d 6 ) 
5 (ppm) :2. 66 (6H, s) , 3. 68 (2H, t, J = 7. 3Hz), 
4. 12 (2H, t, J = 7. 3Hz) , 7. 10 (1H, t, J = 8. 3H 
z) , 7. 22 ( 1 H, d, J = 8. 3Hz), 7. 56 ( 1 H, t, J = 8. 
3Hz) , 7. 70 (1H, dd, J=l. 5 and 8. 3Hz) , 7. 9 
5 (1H, d, J=5. 3Hz) , 8. 39 (1H, s) , 8. 41 ( 1H, d, 
J = 5. 4Hz), 10. 68 (1H, br. s), 13. 58 (1H, br. 
s). IR(KBr) : 3 3 0 3, 2695, 1656, 1602, 1583, 
1511, 1495, 1298cm 1 . 
mWM2 4 

f1H-^7^D T3. 4 -hi 

2 -^^ISiO^fcDH 3 - y ^/l/$lf i^f ffl b i J: W^ii, % 
M2^iitbtSjlUfeo Hu&2 2 6 - 2 2 8 °C 
7U^*f : C 14 H 12 N 4 0 h bT 
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C (%) H (%) N (%) 

mnm 66.65 4.79 22.21 
mmm : 66.70 4. 8 8. 21.97 

MS (E I) : 2 5 2 (M + ) . 1 H — NMR (4 0 0 MHz, DMSO-d 6 ) 
6 (ppm) :2. 32(3H, s ), 7. 45(2H, d, J = 4. 4Hz), 7. 
69(1H, s), 7. 7 7-7. 80(2H, s ), 8. 40(1H, s ), 8. 4 
1(1H, d, J = 4. 4Hz), 10. 78(1H, br. s), 13. 52(1 
H, br. s). IR(KBr) : 1 7 0 1, 1622, 1597, 1504, 
1273, 1184, 875, 727cm 1 . 

mmm 2 5 

3->t fc*oV-N- (1H-H-7VD T3. 4-bl U V V - 4 - 2k) ^> 

^M^J2 fcHfilfcibTfitfibfco ife^l 9 0°C 
tg*##HB : C 14 H 12 N 4 0 2 £bT 

C (%) H (%) N (%) 

StUtt : 62.68 4.51 20.88 

mmm 62.71 4.51 20.73 

MS (EI) : 2 6 8 (M + ) . 1 H — NMR (400 MHz, DMS0-d 6 ) 
6 (ppm) :3. 85(3H, s), 7. 22(1H, d,J=5. 3Hz), 7. 
46-7. 51(2H, m), 7. 57(1H, d , J= 5 . 3Hz), 7. 68(1 
H, d,J=5. 3Hz), 8. 40-8. 4 2 ( 2 H, m), 10. 78(1H, b 
r. s), 13. 52(1H, br. s ). IR (KBr) : 3 4 1 8, 1690, 
1672, 1618, 1594, 1508, 1487, 1434, 1379, 1 
3 2 9 cm" 1 . 
mtfaM 2 6 

3--KP-N- d H-ti^^p ra. 4-bi bru^>-4-^M 
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2 -^f;i/$If8©ftb b c 3 r D^m«^^ffl bfcittos ft 
JS0I2 fcBfifcfcUTSHSbfco I4j£2 7 4 - 2 7 6°C 
7nJfc#*Ht : C 13 H 9 N 5 0 3 hbT 

C (96) H (%) N (%) 

st^ffi : 55.13 3.20 24.73 
: 54.94 3.49 24.31 
MS (EI) : 283 (M + ) . 1 H — NMR (4 0 0MHz, DMSO-d 6 ) 
6 (ppm) : 7. 67(1H, d, J = 5. 3Hz), 7. 63(1H, dd, 
J = 7. 8 and 8. 3Hz), 8. 38(1H, s ), 8. 43-8. 46 
(2H,m), 8. 49(1H, d, J = 7. 8Hz), 8. 80(1H, s), 11 
ll(lH,br. s), 13. 58(1H, br. s). IR(KBr) : 326 
9, 1666, 1616, 1595, 1520, 1350cm" 1 . 

mmm 2 7 

4 -^^-N- MH-^Vp T3. 4 -hi ^>>t 

mm2 tmMtev-cmmvfeo m&2 1 5 - 2 1 7°c 

TtfSl^Urfii : C H H 12 N 4 0 • l/2H 2 0ilt 

C (%) H (%) N (%) 

fUfffi : 65.72 4.88 21.90 

mMiM : 65.95 4.79 22.21 

MS (EI) : 2 5 2 (M + ) . 1 H — NMR (4 0 0MHz, DMSO-d 6 ) 
6 (ppm) :2. 41 (3H, s), 7. 38 (2H, d, J = 8. 3Hz) 

7. 68 (1H, d, J = 4. 9z), 7. 91 (2H, d, J = 7. 8Hz) 

8. 39 (1H, s), 8. 41 (1H, d, J = 4. 9Hz), 10. 72(1 
H, br. s), 13. 51(1H, br. s). IR(KBr) : 3107, 1 
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699, 1595, 1494, 1329cm" 1 . 
mmm 2 8 

4-Jz^;b-N- (1H- K7V-D r3. 4-bl ^')^>-4-^^ ^>7T 

%09 2 illqJ^fcbTMatbfeo Ib£2 1 5-2 1 7°C 
^mfrffim : C ls H 14 N 4 0*:bT 

C (%) H (%) N (%) 

ti-WflS : 67.65 5.30 21.04 

mmm : 67.49 5.17 20.79 

MS (EI) : 2 6 6 (M + ) . 1 H — NMR (400 MHz, DMSO-d 6 ) 
<5 (ppm) : 1 . 22 (3H, t, J = 7 . 3Hz), 2. 71 (2H, q, 
J = 7. 3Hz), 7. 4 1 (2H, d, J = 8. 3Hz), 7. 69 (1H, 
d, J = 5. 4Hz), 7. 91 (2H, d, J = 8. 3Hz), 8. 39(1H, 
s), 8. 40 (1H, d, J = 5. 4Hz), 10. 72(1H, br. s ), 1 
3. 51(1H, br. s ). I R (KB r) : 3 3 0 0, 1660, 1614, 
1591, 1523, 1489, 1429, 1242cm- 1 . 

mmm 2 9 

4-x h*is-N- ( 1 H-tf^v'a T3. 4-bl h°U^>-4-^;i^ ^> 
I*IM#"J2 h|5Ut£bTM3ibfco gll^2 5 3 - 2 5 5°C 

Tnm^mm : c 14 H 12 N 4 o 2 j:bt 

C (%) H (%) N (%) 

If MM : 62.68 4.51 20.88 

mmm 62.42 4.61 20.34 

MS (E I) : 2 6 8 (M + ) . 1 H — NMR (4 0 0 MHz, DMS0-d 6 ) 
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6 (ppm) : 3. 8 5<3H, s ), 7. 1 0(2H, d, J = 8. 8Hz), 7. 
66(1H, d, J = 4. 9Hz), 8. 00(2H, d, J = 8. 8Hz), 8. 
38(1H, s), 8. 38(1H, d, J = 4. 9Hz), 10. 64(1H, b 
r. s), 13. 4 9 ( 1 H, br. s). IR(KBr) : 3 3 5 0 , 1672, 
1608, 1591, 1516, 1502, 1253cm 1 . 

mmm 3 0 

4 - M . 1 zi^A±Jk^±Jk} — N — (1H-^VP T3. 4-bl tfU^ 

2 -*3 L )v&M>mM(Drt l t>>)iz4- (1, i-^^^xf^) giti^i 
ffltfccifc^iis mmm2 k.mmizvTmmLfc 0 m&2 6 3 - 2 6 4°c 

5G*##Hi : C 17 H 18 N 4 0i:bT 

C (%) H (%) N (%) 

tfiltt : 69.37 6.17 19.93 

mmm 69.27 6.20 19.83 

MS (EI) : 2 9 4 (M + ) . 1 H — NMR (4 0 0MHz, DMSO-d 6 ) 
6 (ppm) : 1. 33(9H, s), 7. 59(2H, d, J = 8. 8Hz), 7. 
71(1H, d, J = 5. 4Hz), 7. 91(2H, d, J = 8. 3Hz), 8. 
40(1H, d, J = 5. 4Hz), 8. 41(1H, s ), 10. 74(1H, b 
r. s), 13. 5 2( 1H, br. s). IR(KBr) : 2 9 6 2 , 1689, 
1620, 1587, 1527 , 1242cm' 1 . 
^ffiEff" 3 1 

4-7;i/a-p-N- (iH-tf7^n ra. 4-bi gjj >^>- 4 ^> 

XT F 

^1$I2 i:|5l={«fcbTM3gLfeo M^2 6 2 - 2 6 5 °C 
^mfrtirm : C 13 H 9 FN 4 0i:lT 

C (%) H (%) N (%) 
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it^ft : 60.94 3.54 21.87 
mmiM : 60.77 3.91 21.32 

MS (E I) : 2 5 6 (M + ) . 1 H-NMR (400 MHz, DMSO-d 6 ) 
6 (ppm) :7. 4 1(2H, dd, J = 8. 8 and 8. 8Hz), 7. 
67(1H, d, J = 5. 3Hz), 8. 07(2H, d, J = 5. 4 and 
8. 8Hz), 8. 38(1H, s ), 8. 41(1H, d, J = 5. 3Hz), 1 
0. 82(1H, br. s ), 13. 53(1H, br. s). IR(KBr) :3 
302, 1666, 1614, 1595, 1514, 1494cm- 1 . 

mmm 3 2 

4-»dd^;v-n- (1H-ti'^y*P T3. 4-bl H'U^>-4-^;i/) 

2 - * 3-)i&&mm(Dttt> \)iz4-?tiu* ^j\s%M>mM&&m vfczh&K 

Ttmfrffim : C u H u ClN 4 Otlt 

C (%) H (%) N (%) 

ff-HEfii : 58.65 3.87 19.54 

mmm 58.32 4.12 19.31 

MS (EI) : 286 (M + ) . 'H-NMR (400MHz, DMSO-d 6 ) 
6 (ppm) : 4. 86(2H, s), 7. 58(1H, d, J = 8. 3Hz), 7. 
63(1H, d, J = 7. 8Hz), 7. 71(1H, d, J = 4. 9Hz), 7. 
99(2H, d, J = 7. 8Hz), 8. 41(1H, d, J = 5. 3Hz), 8. 
43(1H, s), 10. 83(1H, br. s), 13. 57(1H, br. s). 
IR(KBr) : 3 2 6 1 , 1664, 1612, 1597, 1516, 133 
1 , 1 3 0 5 cm -1 . 
^ffiSff" 3 3 

4-7 > P^*^;i/-N- U H-H'^V'P T3. 4-bl br>;^>- 4 -^;b) 
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tts ££09 2 i:E!«fcbT»3ibfco BjS>2 7 0°C 
7C*d«f«: C, 4 H M BrN 4 0 • l/2H 2 0£bT 

C (%) H (%) N (%) 

stUfil : 49.43 3.56 16.47 

mmm : 49.59 3.55 16.11 

MS (EI) : 331 (M + ) . 1 H — NMR (400MHz, DMSO-d s ) 
<5 (ppm) :4. 80 (2H, s), 7. 6 4(2H, d, J = 9. 8Hz), 

7. 71(1H 5 d, J = 5. 3Hz), 7. 96(2H, d, J = 9. 8Hz), 

8. 40(1H, s), 8. 41(1H, d, J = 5. 3Hz), 10. 82(1H, 
br. s), 13. 53(1H, br. s). IR(KBr) : 3 2 6 3, 166 
2,1614,1591,1523cm" 1 . 

mmm 3 4 

4-mj7Md^ji/-n- mh-^vd ra. 4-bi hru^>-4- 

t&mt, mmm2 tmm^hxmmhtzo nu&2 7 7°c 

7C*^«ffll : C 14 H 9 F 3 N 4 O £ bT 

C (%) H (%) N (%) 

tmtffi : 54.91 3.25 18.29 

mmm : 54. 8 1 3.23 18.27 

MS (FAB) : 307 (M + ) . 1 H — NMR (400 MHz, DMSO-d 
6 ) (ppm) : 7. 72(1H, d, J=5. 4Hz), 7. 95(2H, d, 
J = 8. 3Hz), 8. 17(2H, d, J = 7 . 8Hz), 8. 39(1H, s), 
8. 43(1H, d, J = 5. 4Hz), 11. 02(1H, br. s), 13. 5 
7(1H, br. s). IR(KBr) : 3 3 2 1, 1678, 1614, 159 
1, 1529, 1325cm" 1 . 
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mmm 3 5 

4-nhP-N- (1 H-t^7VP [3, 4-bl t° ') 4 ->f ;v) 

JM2 tnmizvxmmhtzo m&2 8 2 - 2 8 4°c 

7n3B#*HS: C 13 H 9 N 5 0 3 - l/10H 2 O£bT 
C (%) H (%) N (%) 

Hf^Efji : 54.73 3.25 24.57 

mmm : 55.10 3.53 24.12 

1 H-NMR (400MHz, DMSO-d 6 ) 6 (ppm) :7. 7 1( 1 H, 
d, J = 5. 4Hz), 8. 21(2 H, d, J = 8. 7Hz), .8. 40(2 H, 
d, J = 8. 7Hz), 8. 41 (1H, s) , 8. 45(1H, d, J = 4. 9 
Hz), 11. 12(1H, br. s), 13. 59(1H, br. s). IR (K 
Br) : 3 4 0 4, 1697, 1618, 1589, 1518, 1344, 13 
25,1294cm" 1 . 
ggftfiffH 3 6 

4-^5 J — N — (1H-^7P f 3 . 4-bl bT 'J ?V > - 4 - >f ;M ^> ^ 

2 - - h d — N — (lH-h'^V'P [3, 4-b] tr >J 4 --Y;i/) ^> 

X7^ h'CDftibDfcs HSIg^J3 5T*f#e»tife4-- hD-N- (lH-f^^D 

[3, 4-b] try ^>-4 -^;b) ^>x^ ^fMUfe^t^m 

m 1 8 i:|sI1i(3bTM3tbfco Iluft> 2 8 0°C 
^3H##Hi : C 13 H n N 5 0 • l/5H 2 0hbT 

C (%) H (%) N (%) 

fHlfii : 60.78 4.47 27.26 
: 61.00 4.50 26.98 
MS (EI) : 2 5 3 (M + ) . 1 H-NMR (4 0 0 MHz, DMSO-d 6 ) 
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<5 (ppm) : 5. 90(2H, s ), 6. 63(2H, d, J = 8. 8Hz), 7. 
62(1H, d, J = 4. 9Hz), 7. 75(2H, d , J = 8. 8Hz), 8. 
34(1H, d, J = 5. 3Hz), 8. 37(1H, s ), 10. 28(1H, b 
r. s), 13. 4 3 ( 1 H, b r . s). IR(KBr) : 3 3 9 1 , 3298, 
3207, 1655, 1601, 1496 cm" 1 . 
mffiiM 3 7 

2. 3-^*K^>-N- MH-fc°^/P T3. 4-bl bTU^>-4-^ 

fnmfttitm : C 15 H 14 N 4 0 3 i:bT 

C (%) H (%) N (%) 

gfUfjt : 60.40 4.73 18.78 

mmm : 60.33 4.98 is. 96 

MS (EI) : 2 9 8 (M + ) . 1 H — NMR (4 0 0MHz, DMSO-d 6 ) 
6 (ppm) :3. 83 (3H, s ) , 3. 87 (3H, s), 7. 17-7. 
26 (3 H, m) , 7. 87 (1H, d, J = 5. 3Hz), 8.3 6 (1H, 
s), 8. 40 (1H, d, J = 5. 3Hz), 10. 92 (1H, br. s), 
13. 5 7 ( 1 H, br. s). IR(KBr) : 3 0 2 9 , 1688, 161 
8, 1596, 1514, 1476, 1463, 1432, 1374, 1329 
cm" 1 . 
^ffiEffil 3 8 

3 -^/U- 2 - ~ FP-N- flH-H^D T3. 4-bl ti°'J^>-4- 
2 ^;b^m#^<D^t) ?)fc3-^^-2-^hD £c Jt#i? bfel 

h£MM±s mmm2 hmmizLxmmvtzo m>2 7o°c 

tgIH^UHI: C 14 H 11 N 5 0 3 ^bT 
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C (%) H (%) N (%) 

: 56.56 3.73 23.56 

mmm : 56.50 3.94 23.17 

MS (EI) : 2 9 7 (M + ) . 1 H — NMR (4 0 0MHz, DMSO-d 6 ) 
6 (ppm) :2. 40 (3H, s), 7. 68-7. 74 (3 H, m) , 7. 
79-7. 81 (lH.m), 8. 35 (1H, s) , 8. 4 2 ( 1 H, d, J 
= 5. 3Hz), 11. 33 ( 1 H, br. s) , 13. 60 (1H, br. 
s). IR (KBr) : 2 9 8 7, 1695, 1624, 1590, 1509, 
1462, 1420, 1382, 1333cm 1 . 
^flEffil 3 9 

2, 4-?* h^>-N- (1H-^7VP F3, 4-bl K'J^>-4 -> f 
)V) ^XZi K - 1/1 07k^ 

*M±s HMI2 hmm^VXmmVtzo i^2 6 4- 2 6 6°C 
TC^^fii : C 15 H 14 N 4 0 3 - l/10H 2 OhbT 

C (%) H (%) N (%) 

§f-#fjl : 60.08 4.77 18.67 
mwm : 60.17 4.59 18.43 

MS (FAB) : 2 9 9 (M + +l) . 1 H — NMR (4 0 0MHz, DMSO- 
d 6 ) 6 (ppm) :3. 86 (3H, s), 4. 03 (3H, s), 6. 71 
(1H, dd, J=l. 9 and 8. 8Hz) , 6. 77 (1H, d, J = 2. 
5Hz), 7. 82 (1H, d, J = 8. 3Hz) , 7. 90 (1H, d, J = 4. 
9Hz), 8. 29 ( 1 H, s), 8. 39 (1H, d, J = 4. 9Hz), 1 
0. 55 (1H, br. s), 13. 58 (1H, br. s). I R (KB 
r) : 3 3 3 1, 1678, 1597, 1539, 1514, 1255cm" 1 . 
^ffififfil 4 0 

2. 4-^7Jl/;d-n-N- (1H-K7V-D T3. 4-bl h'U^>-4-^ 

46 



BNSDOCID: <WO 0181345A1J ._> 



WO 01/81345 



2k) ^>>CT$ K • 1 /?.7k*n$»i 

2 - p< ^;i/$lfiCDftto t> £ 2 , 4 - ^7^DglfiSffflbfei tux 

mt, mnm2 tmrnizLTmrnvtzo m& 239-241 °c 

Tbmfrmm.: C^HsF 2 N 4 0 • 1/2H 2 0J:IT 
C (%) H (%) N (%) 

fft-^fjfi : 55.13 3.20 19.78 
nmm. : 55.36 3.39 19.68 

MS (FAB) : 2 7 5 (M + +l) . 1 H — NMR (4 00MHz, DMSO- 
d 6 ) 6 (ppm) : 7. 28 (1H, d d , J = 8. 3 and 8. 7Hz) , 
7. 48 (1H, d d, J = 8.2 and 9. 3Hz) , 7. 79 (1H, 
d, J = 5. 4Hz) , 7. 84 (1H, dd, J = 6. 9 and 8. 3H 
z) , 8. 36 (1H, s) , 8. 42 (1H, d, J = 5. 4Hz), 11. 
0 4 ( 1 H , b r . s), 13. 59 ( 1 H, b r . s). IR(KBr) :3 
433, 1695, 1674, 1595, 1510cm 1 . 

mmm 4 1 

2-_Kn-4-M) -7;v^n^^;i/-N- (IH-l^^/p T3 . 4 -bl b° 

%mmisfzztizxm±, mmm2 tmm^^xmmvtzo m&2 1 o°c 

^^^it : C 14 H 8 F 3 N 5 0 3 - 3/1 0 H 2 Oi:Lt 

C (%) H (%) N (%) 

fflHii : 4 7.1 4 2.4 3 1 9.5 3 
fgftMi : 47.36 2.83 19.15 

MS (E I) : 3 5 2 (M + ) . 1 H — NMR (4 0 0MHz, DMSO-d 5 ) 
6 (ppm) :7. 80 (1H, d, J = 5. 3Hz), 8. 14 (1H, d, 
J = 5. 3Hz) , 8. 28 (1H, s) , 8. 36 (1H, d, J=5. 3H 
z), 8. 46 (1H, d, J = 5. 3Hz), 8. 59 (1H, s), 11. 
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34 (1H, br. s) , 13. 65 (1H, br. s) . IR(KBr) :3 
049, 1674, 1618, 1544, 1 5 1 1, 1432, 1407, 13 
58, 1323, 1265, 1249cm" 1 . 
«Effil4 2 

2. 4-bfX (M)7)^Q^;i/) -N- (1H-H7'/D f3. 4-bl ti° 
0 -W- 4 )]y^ K 

*&mhtzz£}>xw.tes mmm2 hmm^vxmmvrco nu&>2 7o°c 

Tuit^flHI : C 15 H 8 F 6 N 4 .0£LT 

C (%) H (%) N (%) 

Steffi : 48.14 2.15 14.97 

mmm : 48.21 2.53 14.89 

MS (FAB) : 3 74 (M + + 1) . 1 H-NMR (4 0 0MHz, DMSO- 
d 6 ) 6 (ppm) :7. 81 (1H, d, J = 5. 3Hz), 8. 1 0 ( 1 H, 
d, J = 7. 8Hz), 8. 10 (1H, d, J = 7. 8Hz), 8. 26-8. 
31 (2H, m) , 8. 45 (1H, d, J = 5. 3Hz) , 11. 32 (1H, 
br. s), 13. 64 (1H, br. s). IR(KBr) : 3 3 2 5, 16 
84, 1620, 1593, 1512, 1327, 1132cm- 1 . 
3 



bfe^hj^^ti, mmm2 hmm^x^xm^tzo m&2 6 0-2 6 2°c 

7C3R^«ffil : C 15 H 14 N 4 0 2 S • 1/5 H 2 0 JlLT 
C (%) H (%) N (%) 

ff : 56.60 4.56 17.62 
57.12 4.64 16.99 
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MS (EI) : 3 14 (M + ) . 1 H-NMR (4 0 0 MHz, DMSO-d 6 ) 
6 (ppm) : 2. 56 (3H, s), 4. 01 (3H, s) , 6. 99 (1H, 
d, J = 8. 3Hz) , 7. 06 (1H, s) , 7. 72 (1H, d, J = 7. 8 
Hz), 7. 89 (1H, d, J = 5 . 4Hz), 8. 31 (1H, s ) , 8 . 
39 (1H, d, J=5. 4Hz), 10. 62 (1H, br. s), 13. 5 
8 ( 1 H, b r . s). IR(KBr) : 3 3 3 5, 1670, 1620, 15 
93, 1331, 1294, 1277cm 1 . 

mmmAA 

5-^;i/-2--KD-N- (1H-K^/P T3. 4-bl hTU^>-4- 

ii^ttx »^J2 tmmizLxmmvtzo iius>2 7o o c 

55Si§##HiI : C 14 H H N 5 0 3 h bt 

C (%) H (%) N (%) 

ftHftt : 56.56 3.73 23.56 
mwm : 56.68 4.06 23.55 

MS (EI) : 2 9 7 (M + ) . 'H-NMR (4 0 0MHz, DMSO-d 6 ) 
6 (ppm) :2. 49 (3H, s), 7. 61 (1H, d, J = 5. 3Hz) , 
7. 67 (1H, s) , 7. 80 (1H, d, J = 5. 3Hz) , 8. 14 (1 
H, d, J = 5. 3Hz) , 8. 32 (1H, s) , 8. 44 (1H, d, J=5. 
3Hz), 11. 23 (1H, br. s), 13. 59 (1H, br. s). I 
R(KBr) : 2 9 8 2 , 1691, 1590, 1523, 1463, 1436, 
1 2 6 5 cm' 1 . 

mmm 4 5 

5-frpp-2-_hP-N- MH-bf^/P T3. 4-bl h!')^>-4- 
2 - * ^)^Mmm<D^t> D£5-^PP-2--h DSIfS^ffiffl LtzZ 
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Tzmfrffim : C 13 H 8 C 1 N 5 0 3 t bT 

C (%) H (%) N (%) 

Steffi : 49.15 2.54 22.04 
: 48.92 2.88 21.71 
MS (E I) : 3 1 8 (M + ) . 1 H — NMR (4 0 0MHz, DMSO-d 6 ) 
6 (ppm) :7. 78 (1H, d, J = 5. 3Hz), 7. 89-7. 91 
(lH,m), 8. 07 (1H, d 5 J=5. 3 H z) , 8. 26 ( 1 H, s ) , 

8. 29 (1H, d, J = 5. 3Hz) , 8. 44 (1H, d, J=5. 3Hz) , 
11. 29 (1H, br. s), 13. 62 (1H, br. s). IR (KB 

r) : 3 0 5 9 , 1709, 1692, 1626, 1607, 1589, 156 

9, 1527, 1510, 1469, 1418, 1390, 1345cm- 1 . 
^ffififlil 4 6 

2 , 6 -^-7;i/a-p-N- (lH-ti°^/n ra. 4-bl 
2k) sQ-XTZ K • 1 /1 OTkfn^i 

mnw2 hmm^vxmm^tzo m& 275-276-0 

7C^«fffi : C 13 H 8 F 2 N 4 0 • 1/1 0H 2 Oi:tT 

C (%) H (%) N (%) 

mWiM : 56.57 2.99 20.30 
mMM : 56.37 3.22 19.93 

MS (FAB) : 275 (M + + 1) . 1 H — NMR (4 0 0MHz, DMSO- 
d 6 ) 6 (ppm) : 7. 28-7. 32 (2H, m), 7. 65 (1H, d, 
J = 5. 4Hz) , 7. 86 (1H, d, J = 4. 9Hz) , 8. 35 (1H, 
s), 8. 45 (1H, d, J = 5. 4Hz), 11. 42 (1H, br. s), 
13. 65 ( 1 H, b r . s). IR(KBr) : 3 2 9 6, 1701, 162 
6, 1554, 1336, 1305cm" 1 . 
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mWM4 7 

N- f1H-^7VD fa. 4-bl b°U^>-4-^jM -1 -^-7^1y>>b 

2 - p< ^;i/$If8©ftt ?)Cl-^7^i/>*;i/5i?>is«ffli / fcii:^ 

B\ ^8600 2 fcl^SSfcbTSSiSibfco lb&2 6 6 - 2 6 9 °C 
7£*^«f« : C 17 H 12 N 4 0 • l/5H 2 0hbt 

C (%) H (%) N (%) 

Sf^jg : 69.94 4.28 19.19 

mmm : 70.27 4.36 19.67 

MS (E I ) : 2 8 8 (M + ) . 1 H-NMR (400MHz, DMSO-d 6 ) 
(5 (ppm) : 7 . 59-7. 67 ( 3 H, m) , 7. 86 (1H, d , J = 6 . 
3 H z) , 7. 91 (1H, d, J = 5. 3Hz), 8. 04-8. 19(3H, 
m), 8. 42 (1H, d, J=l. 5Hz), 8. 44(1H, d, J = 4. 8 
Hz), 11. 21(1H, br. s ), 13. 56(1H, br. s). IR (K 
Br) : 3 1 1 5 , 1660, 1622, 1591, 1516, 1329cm 1 . 

mmmA 8 

N- (lH-b'^VP T3. 4-bl bTU*;>-4-^jM - 2 - W 

I£ifc0i2 fc|^«fcbTS£$gbfco 245-246 °C 
tgSR##HB : C 12 H 9 N 5 0tbT 

C (%) H (%) N (%) 

tf-^ffi : 60.25 3.79 29.27 

mmm : 60.30 3.74 29.27 

MS (EI) : 2 3 9 (M + ) . 1 H-NMR (4 0 0MHz, DMS0-d 6 ) 
6 (ppm) : 7. 76-7. 78 (2H, m) , 8. 12 (1H, dd, J = 
7.3 and 7. 3Hz),8.22(lH, d, J = 7.3Hz),8. 
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38 (1H, s) , 8. 44 ( 1 H, d, J = 5. 4Hz), 8. 81 (1H, 
d, J = 5. 4Hz) , 11. 09(1H, br. s), 13. 6 0(1H, br. 
s). IR(KBr) : 3 0 5 1 , 1711, 1617, 1594, 1509, 
1 4 6 7, 1 4 3 8, 1 3 2 7, 1 2 9 4 cm" 1 . 
4 fl 

N- T3. 4 -hi h.°U^>-4-^ -3 -h'U^v^;u 

2 -a ^)i^mmm(Dixt) 1 3 - y £w*m*, 

fcH«fcLT»jfib&o 16^2 7 3 - 2 7 6 °C 
7U*l##Hi : C 12 H 9 N 5 0i:bT 

C (%) H (%) N (%) 

ft^fjt : 60.25 3.79 29.27 
^MiM : 60.18 3.55 29.17 

MS (EI) : 2 3 9 (M + ) . 1 H — NMR (40 0MHz, DMSO-d 6 ) 

(ppm) :7. 59-7. 62 (1H, m), 7. 72 (1H, d, J = 5. 
3Hz), 8. 33 (1H, d, J = 7. 8Hz), 8. 40 (1H, s), 8. 
42 (1H, d, J = 5. 4Hz), 8. 81 (1H, dd, J=l. 0 an 
d 4. 4Hz) ,9.14 (1H, d, J = 2.5Hz),11.01(lH, 
br. s), 13. 5 6 ( 1 H, b r . s). IR(KBr) : 1 6 9 9, 162 
4, 1593, 1514, 1481, 1329cm' 1 . 

mmm 5 o 

2-^;i^:fr -N- (1 H-b-^/P T3. 4 -hi KD^y- A-^nA - 
3 -WJ>±i)Vtf**f$ K • 1 /?.yk*W&n 

ffibfc-^^^ s mmm2 tmmizvxmmhtzo m&2 3 6-2 3 9°c 

Ttim^fii : C 13 H 10 N 5 OS • l/2H 2 O^UT 
C (%) H (%) N (%) 
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mnm - 53.05 4.11 23.79 
mmm : 53.32 4.21 23.50 

MS (E I) : 2 8 5 (M + ) . 1 H-NMR (400MHz, DMSO-d 6 ) 
6 (ppm) :2. 48 (3H, s) , 7. 30 (1H, dd, J = 4. 8 a 
nd 7. 8Hz) , 7. 76 ( 1 H, d , J = 5. 4Hz) , 7. 99 (1H, 
d, J=l. 4Hz) , 8. 36 (1H, s) , 8. 43 (1H, d, J = 4. 9 
Hz), 8. 63 (1H, d, J = 4. 9Hz), 11. 07 (1H, br. 
s), 13. 57 ( 1 H, b r . s). I R (KB r ) : 3 0 3 6, 1689, 
1591, 1388, 1325, 1298, 1282cm 1 . 
5 1 

2. 6-^* Sdr-V-N- M H-h-^WP T3. 4-bl U^>-4-^ 
)V) -3-b-U^>:b;i^^-fr5 K • 1 /5 7kMn 

£^fflbfc£m^.fci\ H»J2 hlSHtiCbT^bfco ife^> 2 6 0°C 
7C*^*ffi : C 14 H 13 N 5 0 3 • l/5H 2 0£bT 
C (%) H (%) N (%) 

StlHii : 55.52 4.46 23.12 

mmm : 55.73 4.39 23.07 

MS (E I) : 2 9 9 (M + ) . 1 H-NMR (4 0 0MHz, DMSO-d 6 ) 
5 (ppm) :3. 97 (3H, s), 4. 12 (3H, s), 6. 58 (1H, 
d, J = 8. 2Hz), 7. 88 (1H, d, J = 4. 9Hz), 8. 16 (1 
H, d, J = 8. 3Hz), 8. 30 (1H, s), 8. 40 (1H, d, J = 
5. 3Hz), 10. 50 (1H, br. s) ,13. 61(1H, br. s). 
IR(KBr) : 3 1 0 9, 1691, 1595, 1535, 1485, 132 
9 , 1 2 9 8 cm- 1 . 

mmm 5 2 

N — flH-^7VD T3. 4 -hi n- >J 4 )V) - 4 -VV^;i/ 
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^Jfc$J2 i|5l«t btlgbfco ib&>2 8 0°C 
TnmfrffiW. : C 12 H 9 N 5 0^bT 

C (%) H (%) N (%) 

tHHB : 60.25 3.79 29.27 

mmm 60.25 3.56 29.39 

MS (EI) : 2 3 9 (M + ) . 1 H — NMR (4 0 0MHz, DMSO-d 6 ) 
6 (ppm) :7. 72 (1H, d, J = 5. 4Hz), 7. 89 (2H, d, 
J = 5. 4 Hz) , 8. 39 (1H, s), 8. 44 (1H, d, J = 5. 4H 
z) , 8. 83 (2H, d, J=5. 4Hz) , 11. 05(1H, br. s ), 
13. 60(1H, br. s). IR(KBr) :3 1 3 4, 1701, 1593, 
1438, 1325, 1 2 7 4 cm" 1 . 
^ffBffll 5 3 

N- ( 1 H- b'^Vp T3, 4-bl -3--7^v^;b^ 

mnm2 tmmtevxmmvtzo m&2 4 2°c 

Tum^fxm : C n H,N 4 0 2 i:lT 

C (%) H (%) N (%) 

tf^fii : 57.89 3.53 24.55 

mmm : 57.91 3.73 24.52 

MS (E I) : 2 2 8 (M + ) . 1 H — NMR (4 0 0 MHz, DMSO-d 6 ) 
6 (ppm) :7. 05 (1H, s), 7. 61 (1H, d, J = 5. 4Hz), 
7. 85 (1H, s), 8. 37 (1H, s), 8. 40 (1H, d, J = 5. 
4Hz), 8. 54 (1H, s), 10. 43-10. 44 (1H, br. s), 
13. 52-13. 5 4 ( 1 H, br. s). IR(KBr) : 3 0 6 8, 16 
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94, 1625, 1602, 1573, 1512, 1416, 1377cm" 1 . 

mmm 5 4 

2 nH-^>;p L3_ 4-bi ^u^>-4-^;b> -3- 

ztumt, mmm2 trnm^Lxmrn^tdo m&2 2 6-2 2 8°c 

C 12 H 10 N 4 O 2 - l/2H 2 O^Lt 
C (%) H (%) N (%) 

mnm : 58.41 4.29 22.70 

HftMg : 58.70 4.43 22.50 

MS (EI) : 2 4 2 (M + ) . 1 H — NMR (4 0 0MHz, DMSO-d 6 ) 
6 (ppm) : 2. 52 (3H, s), 7. 12 (1H, d, J = 2. 0Hz), 
7. 60 (1H, d, J = 5. 4Hz), 7. 66 (1H, d, J=l. 9H 
z) , 7. 34 (1H, d, J = 1. 5Hz) , 7. 37 (1H, d, J = 5. 
3Hz), 10. 25 (1H, br. s), 13. 51(1H, br. s). IR 
(KBr) : 3 1 2 1, 1648, 1625, 1600, 1536, 1514, 
1328,1303cm 1 . 
^HbM 5 5 

2. 5-^*^;i/-N- (1H-^VP T3. 4-bl g 4 ->f 

-3-7-?>ft;i/sfrfr-fr5 E • 1 /2iYM^\ 

2 - * *)]/&mmtWL<oftt> biz 2, 5-z?*^)v- 3-7^>*uvtf>m&& 
mhtzztMtut. mm.M2 tmmiz^xmm^rzo Mi82-i86°c 

7n^*fffl: C 13 H 12 N 4 0 2 • 1/2H 2 0£LT 
C (%) H (%) N (%) 

fHf fit : 58.86 4.94 21.12 
mmi$. : 58.40 5.06 21.07 

MS (EI) : 2 5 6 (M + ) . 1 H — NMR (400MHz, DMSO-d 6 ) 
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6 (ppm) : 2. 2 6 (3H, s), 2. 56 (3H, s) , 6. 7 1 (1H, 
s) , 7. 60 (1H, d, J = 5. 4H z) , 8. 34 ( 1 H, s) , 8. 3 
6 (1H, d, J = 5. 4Hz) , 10. 14 (1H, br. s) , 13. 40 
( 1 H , br. s). IR(KBr) : 3 4 8 7, 3265, 1 6 93, 167 
2, 1575, 1508, 1327cm" 1 . 
5 6 

N~ T3. 4 -hi K')^>-4-^jM -3-^^^^Vi7 

lis ^»j2 tmmizi,Tmm.Lfco m&2 3 5°c 

TG^Hrft : C u H 8 N 4 OSi:UT 

C (%) H (%) N (%) 

if^fi : 54.09 3.30 22.94 
: 53.99 3.49 22.62 
MS (EI) : 2 4 4 (M + ) . 1 H — NMR (4 0 0MHz, DMSO-d 6 ) 
6 (ppm) : 7. 63-7. 71 (3H, m), 8. 39-8. 41 (2H, 
m), 8. 50 (1H, s), 10. 57 (1H, br. s), 13. 53 (1 
H, br. s). IR(KBr) : 3 0 5 4, 2974, 1691, 1622, 
1 5 9 8 , 1 5 3 6 , 1 5 0 6, 1 4 1 0, 1 3 7 9, 1 3 2 8 cm 1 . 

mmm 5 7 

2 -*?-JV$Z&mWt<Dftt>\) fc 2 -^D^E- 5-p<^;i/-3-^^-7^>*;i/ 
^>»*ffifflbfccii:Jm^j± N i»J2^^It:Lt^Ibfe, ib&> 2 8 0°c 
MS (E I) : 3 3 6 (M + ) . 1 H — NMR (400 MHz, DMSO-d 6 ) 
£ (ppm) : 2. 46 (3H, s), 7. 13 (1H, s), 7. 73 (1H, 
d, J = 5. 4Hz) , 8. 39 (1H, s) , 8. 40 (1H, d, J = 5. 4 
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Hz), 10. 82 (1H, br. s), 13. 55 (1H, br. s). IR 
(KBr) : 3 3 7 3, 1693, 1595, 1533, 1514, 1331c 
m" 1 . 

3?ttiM\ 5 8 

5-^»;i/-N- (IH-fc^/P T3. 4-bl h.°U^>-4-^;^ -4- 

^bfc^m ^»J2 vxmmistco m&2 2 1-2 2 5°c 

Tcf^flHit : C 11 H 9 N 5 0 2 .i:bT 

C (%) H (%) N (%) 

: 54.32 3.7 3 28.79 

: 54.15 3.97 28.60 
MS (E I) : 2 4 3 (M + ) . 1 H-NMR (400MHz, DMSO-d 6 ) 
6 (ppm) :2. 71 (3H, s), 7. 63 (1H, d, J = 4. 8Hz), 
8. 35 (1H, s), 8. 41 (1H, d, J = 4. 9Hz), 9. 15 (1 
H, s), 10. 55 (1H, br. s), 13. 57 (1H, br. s) . I 
R (KBr) : 3 1 1 7, 1699, 1624, 1591, 1510, 1327, 
1 2 4 2 cm' 1 . 

5 9 

2. T3. 4 -hi K U ^.V- 4 - >f 

-^W fbl 73^-1 -±)\stt**f* K 

2 - ^ ^^SISKOftti t) fcr 2 , 3-i?th*D^>v* [b] 77>-7-* 

°c 

Tcm^tf^ : C ls H 12 N 4 0 2 i:bT 

C (%) H (%) N (%) 

gf^fg : 64.28 4.32 19.99 
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mmm : 64.02 4.44 19.79 

MS (EI) : 2 8 0 (M + ) . 1 H — NMR (4 0 0MHz, DMSO-dJ 
6 (ppm) : 3. 33 (2H, t, J = 8. 8Hz) , 4. 86 (2H, t, J = 
8. 8Hz), 7. 03 (lH,t, J = 7. 3Hz), 7. 51 (1H, d, J 
= 7. 3Hz), 7. 67 (1H, d, J = 7. 3 Hz) , 7. 89 (1H, d, 
J=5. 4Hz), 8. 21 (1H, s), 8. 41 (1H, d, J=5. 4H 
z), 10. 39 (1H, br. s), 13. 63 (1H, br. s). IR 
(KB r ) : 3 1 2 0, 1689, 1595, 1546, 1517, 1437, 
14 16cm- 1 . 

mwm 6 o 

5-^PP-2, 3-^ Kp-2-^;v-N- M ff- g^Wn ra. A- 

2-pt^;i/^m#^©f^t»t)fc:5-^nD-2, 3-^t 
^>v* [b] 77>-7-*M>^ftMbfcam «^!l2i:^l3 
UIIU:o W&&>2 7 0°C 
^G^*fffi : C 16 H 13 C1N 4 0 2 b LT 

C (%) H (%) N (%) 

St^fifi : 58.45 3.99 17.04 

mmm : 58.05 4.07 17.00 

MS (E I) : 3 2 9 (M + ) . 1 H — NMR (4 0 0 MHz, DMSO-d 6 ) 
<5 (ppm) : 1. 54 (3H, d, J = 5. 9Hz) , 3. 42-3. 49 
(2H, m), 5. 27-5. 30 (1 H, m) , 7. 54 (1H, s), 7. 
61 (1H, s), 7. 87 (1H, d, J = 5. 3Hz), 8. 21 (1H, 
s), 8. 43 (1H, d, J = 5. 3Hz), 10. 39 (1H, br. s), 
13. 65 (1H, br. s). IR(KBr) : 2 9 7 6 , 1690, 162 
6, 1592, 1545, 1514, 1446, 1385cm" 1 . 
mW M 6 1 
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flH-^VD r3. 4-bl b!'J^> 
-4-W;i/) - 2H-1. 4 -^>-J**W^- 8 -± )Vtf*V- 5 K ; 1 /4 

(1. Og), 4-7^^7^/0 [3, 4-b]fc.'D^>(l. Og) 
:fc«fctfh > (1. 1 g) ©DMF (2 OmL) ^^^;i/'J 

>K2/T-K (1. Og) fcj&n*^ lRffflBi^bfc^ ~S«a-C*«bfco 

<fc&> mmib&M (110. Omg) £^Sf£l£li£bTf§£:o »j£>2 7 0°C 
7c3R#;&r*i: C 1S H 12 C1N 5 0 2 • l/4H 2 0£bT 

C (%) H (%) N (%) 

f{-J|fg : 53.90 3.77 20.95 

mmm 53.84 3.72 20.67 

MS (E I) : 3 2 9 (M + ) . 1 H-NMR (400 MHz, DMSO-d 6 ) 
6 (ppm) :3. 62 (2H, br. t) , 4. 31 (2H, br. t) , 6. 
45 (1H, s), 6. 7 5 ( 1 H, d, J = 2 . 5Hz), 6. 8 2 ( 1 H, d, 
J = 2. 5Hz), 7. 85(1H, d, J = 4. 5Hz), 8. 34(1H, s), 
8. 39(1H, d, J = 5. 4Hz), 10. 74(1H, br. s ), 13. 5 
3(1H, br. s). IR(KBr) : 3 2 9 8, 1684, 1622, 159 
3 , 1 5 2 0 cm' 1 . 

mm m 6 2 

6-^PD-3. 4-S?hKP-2. 2 -^^;t/-N- T3 . 

4-bl gU*;>-4->MM -PH-1 . 4-^W^-^^V-8-Tb;i/df 

fr-frS E : 1 /4?mm 

6-^DP-3, 4-^tFP-2H-l, 4 -^>\/;t3r1t^>- 8 
jtf^&GDftfob fc: 6 -*PD-3 , 4-^tKD-2, 2-^^f^-2H-l, 
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ttbtijllfeo Uu&> 2 8 0°C 

7n*#*rfS : C„H 16 N 5 0 2 C1 • l/4H 2 O^LT 

C (%) H (%) N (%) 

It^ffi : 56.51 4.32 19.38 

mmm 56.56 4.77 is. 99 

MS (EI) : 3 5 7 (M + + 1) . 1 H — NMR (400 MHz, DMSO-d 
6 ) 6 (ppm) : 1. 33 (6H, s), 3. 12 (2H, s), 6. 56 
(1H, br. s) , 6. 80 (1H, d, J = 2. 9Hz), 6. 92(1H, 
s), 7. 88 (1H, d, J = 5. 4Hz), 8. 28(1H, s ), 8. 41 
(1H, d, J = 4. 8Hz), 10. 57(1H, br. s ), 13. 62(1H, 
br. s). I R (KB r ) : 3 3 5 8, 1 6 6 5, 1 6 2 0 , 1 5 9 0, 1 5 
40, 1512, 1312cm- 1 . 

^mm 6 s 

bl WS>-4 -J )V) -2 H -1. 4-<V>l^»-H-^>-S-^)l^ti- 

6-/7PD-3, 4-^bFD-2H-l, 4 -^>V*^"^it^>- 8 -till 
y$>M(Dttt> t) t: 6 D d - 3 , 4-^hKD-4-^^;i/-2H-l, 4- 
^>y^-^r-y-i;>-8-*;i/^>^^^bfe«ri:JL^«, »s#>J6 l £|BMii3 
b-C^bfeo I4^> 2 7 0°C 
7c3S##ff& : C 16 H H N 5 0 2 Cli:bt 

C (%) H (%) N (%) 

st^^jl : 55.90 4.10 20.37 
^SMt : 55.30 4.20 20.61 

MS (EI) : 3 4 3 (M + ) . 1 H — NMR (4 0 0MHz, DMSO-dJ 
6 (ppm) : 2. 91 (3H, s), 3. 35 (2H, t, J = 4. 4Hz), 
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4. 38 (2H, br. t), 6. 84 (1H, d, J = 2 . 5Hz), 6. 8 
7(1H, s), 7. 85 (1H, d, J = 5. 4Hz), 8. 36(1H, s), 
8. 39(1H, d, J = 5. 4Hz), 10. 75(1H, br. s), 13. 5 
7(1H 3 br. s ). IR(KBr) : 3 3 2 5, 1684, 1620, 159 
1, 1539, 1516, 1263cm" 1 . 

mm.M 6 4 

6-^PP-3. 4-^bKP-2. 4-^><^;i/-N- M H-h^/P T3. 
4 -hi h'U^>-4--Y;M - 2H-1. 4-^^**W^-Z-±i)Vtf 

6-^PP-3, 4-^fc KP- 2 H- 1 , 4 -^>^*3rW>- 8 
*'>i©ftto!)t6-^DD-3 ) 4-^tKP-2, 4 2 H- 1 , 

4-^W2r*+*-^>- 8 -■bj\/tf>m*mmistzz tnjL#u±, mmme ihm 

itbtiilfco ib&> 2 6 0°C 
5tfSt#tr« : C 17 H 16 N 5 0 2 C\h bt 

C (%) H (%) N (%) 

: 57.07 4.51 19.57 

mmm : 57.52 4.68 19.65 

MS (EI) : 3 5 7 (M + ) . 1 H — NMR (4 0 0MHz, DMSO-d 6 ) 
6 (ppm) : 1. 29 (3H, d, J=8. 0Hz) , 2. 86 (3H, s) , 
3. 03 (1H, m), 3. 41 ( 1 H, m) , 4. 47 (1H, br. s), 

6. 85 (1H, d, J = 4. 0Hz) , 6. 91 (1H, d, J = 4. 0Hz), 

7. 88 (1H, d, J = 8. 0Hz), 8. 35 (1H, s), 8. 40 (1 
H, d, J = 8. OHz), 10. 66 (1H, br. s), 13. 59 (1H, 
br. s). IR(KBr) : 3 3 1 7, 1678, 1591, 1512, 13 

2 9cm- 1 . 

mmm 6 5 

6 _/ 7P p-4_ (4-^dd^>>^^ - 3. 4-^bKD-N- ( 1 H — If 
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^VU [_3_, 4-bl -2H-1. 4-^>v^»-B-^v 

- 8 -±>)ltf*-*f5 K • 1 /?,7k%Mto) 

6-^7DD-3 s 4-^tKD-2H-l, 4--<>\/^drit^>-8-*;V 

-2H-i, 4 -ov't^^v - 8 - *;^;>ist ffl it; am m 
mm 6 1 bmmteisxmmvtco 5 o°c 

Tcf^JfHi : C 22 H 17 C1 2 N 5 0 2 • l/2H 2 OhbT 

C (%) H (%) N (%) 

S+^-fifi : 57.63 3.91 15.12 
: 57.40 3.94 15.24 
1 H-NMR (4 0 0MHz, DMS0-d 6 ) 6 (ppm) : 3. 52 (2H, 
s), 4. 39 (2H, s) , 4. 59 (2H, s) , 6. 77 (1H, s), 
6. 83 (1H, s), 7. 34 (2H, d, J = 8. 3 Hz) , 7. 4 4 (2 
H, d, J = 8. 3Hz), 7. 85 (1H, m), 8. 37 (1H, s), 8 
40 (1H, d, J = 5. 4Hz) , 10. 79 (1H, br. s), 13. 5 
7 (1H, br. s). IR(KBr) : 3 3 3 3, 1685, 1516, 14 
89, 1263cm- 1 . 
ggftfeffrt 6 6 

6-^p^p -3, 4-VhKD-4-^;i/-N- (IH-K^/p ra. 4- 
bj WP>-4-4 )V) -2H-1 . 4 -^V^^-^-H-^y-R-± > ;i / ^^-H- 

6-^dd-3, 4-S?t KP-2H- 1, 4-^>y***-y-^>-8-#;i/ 
^>^©^t>Dic 6 -^D^t - 3 , 4-^hFn-4-^^-2H-l, 4 - 

'H-NMR (400 MHz, DMS0-d 6 ) S (ppm) :2. 49 (3H, 
s), 2. 91 (2H, s), 4. 38 (2H, s), 6. 89 (1H, s), 
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t, 

6. 99 (1H, s) , 7. 85 (1H, d, J = 4 . 9 Hz) , 8. 3 6 (1 
H, s), 8. 4 0 ( 1 H, d, J = 5. 4 H z ) , 10. 7 5 ( 1 H, br. 
s) , 1 3 . 5 7 ( 1 H, b r. s) . 

mmm 6 1 

3. KP- 6 Kdr-V-4-^Jb-N- (1H-tf^iP f3. 4 

-hi t^U^>-4-^;M -2H-1. 4-^W^Hj-^>-8-±;i/^ 

6-^pd-3, 4-ykFn-2H-l, 4-^>^^-^ri^^>- 8-*;i/ 
*~>^©ft:b *5 13 3 , 4-i?tKD-6-^h^>-4-^f;i/-2H-l, 4 
-^>^^-=3f-lt^>-8-^;i/^>^^^Mbfecii:^{i N f»$j6 1 ^lenn 
^bxi^itbfeo m&> 2 6 0°C 

7^3«i : C 17 H 17 N 5 0 3 tbT 

C (%) H (%) N (%) 

fj-||{ji : 60.12 5.05 20.64 
%WSL : 59.82 5.03 20.31 

MS (E I) : 3 3 9 (M + ) . 1 H-NMR (4 0 0 MHz, DMSO-d 6 ) 
6 (ppm) :2. 89 (3H, s) , 3. 32 (2H, br. t) , 3. 72 
(3H, s) , 4. 38 (2H, br. t) , 6. 42 (1H, d, J = 2. 9 
Hz), 6. 52 (1H, d, J = 2. 9Hz) , 7. 88 (1H, d, J = 5. 
4Hz), 8. 34(1H, s), 8. 39(1H, d, J = 5. 3Hz), 10. 
72(1H, br. s), 13. 57(1H, br. s). IR(KBr) : 331 

7, 1680, 1595, 1543, 1518, 1379, 1332, 1273 
cm" 1 . 

^fife^l 6 8 

3. KD-4-^;b-6-^;i/^-N- (1 H-^7VD T3. 

4-bl )V) -2H- 1 . 4-^^**-W^-Z-±D\stf 
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6-^DD-3, 4 -*>K Kn- 2 H- 1 , 4 -^>V^^-9"^>- 8 -3b;i/ 
^>^©{tfc>D id 3 , 4-^b KD-4-^f;V-6-^f;i/ft-2H-l J 

4-^>^^t?-s?>-8-*;i/^>»*ttfflbfcc:i:tt^^ §«0!l 6 l^isj 

ai-bTMstLfeo Uu&2 6 3 - 2 6 5°C 

Ttrnfrmm c 17 H 17 N 5 o 2 si:tT 

C (%) H (%) N (%) 

fUMt : 57.45 4.82 18.70 

mmm : 57.56 4.88 is. 93 

MS (E I) : 3 5 5 (M + ) . 1 H-NMR (400 MHz, DMSO-d 6 ) 
6 (ppm) :2. 49 (3H, s) , 2. 90 (3H, s) , 3. 32 (2H, 
m) , 4. 38 (2H, m) , 6. 75 (1H, s) , 6. 82 ( 1 H, d, J 
= 2. 5Hz),7.87(lH, d, J = 4. 8Hz), 8. 36 (1H, s) , 
8. 38 ( 1H, d, J = 4. 9Hz), 10. 72 (1H, br. s) , 13. 
59 (1H, br. s). IR(KBr) : 3 3 2 1, 1680, 1591, 1 
541, 1332, 1269cm' 1 . 
_9_ 



6-^P P-3, 4 -^h Kp- 4 - 3 -^-dFV-N- (1 H-t-*^/ 

— T3, 4-bl K '):•>*>- 4 - 2 H- 1 . 4 W 8 

6-^pp-3, 4-i^b KP-2H- 1, 4 V*;t*-y-^> - 8 
#:>^©ftfc>D£6-^PP-3, 4-^fc h'P-4 3 -^-^V- 2 
H-l, 4--<>v^^it^>-8-*^^>^§^Mbfe^^W{i, HE»J 
6 1 illHl^fcbTMjgbfeo !b&>2 7 0°C 

T^mmmu: c 16 h 12 cin 5 o 3 • H 2 oj:bT 

C (%) H (%) N (%) 

I+#fit : 52.40 3.57 19.10 
MMiM : 52.71 3.37 18.69 
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MS (FAB) :358 (M + +1). 1 H — NMR (400MHz, DMSO- 
d 6 )(5(ppm) :3. 31 (3H, s) , 4. 86 (2H, s) , 7. 38 
(1H, d, J = l. 9Hz) , 7. 45 (1H, d, J = 2. 0Hz) ,. 7. 8 
5 (1H, d, J = 5. 4Hz) , 8. 36 (1H, s) , 8. 41 (1H, d, 
J = 5. 2Hz) , 10. 89 (1H, br. s) , 13. 59 (1H, br. 
s). I R (KB r) : 3 3 4 2 , 3101, 1691, 1585, 1529, 
1466, 1371cm' 1 . 
mMM 7 0 

2-^^>-N- ( 1 -**)V- 1 H-tf^P UL> 4-bl bTU^V-4 

$mW7-e&e>ti1t2-* h*i/-N- (1H-K7VD [3, 4-b] K»J 
S>>-4 - -f ^>X7^ h' ( 5 0 Omg) ^ ^3 U t -7* K (6 

2 7mg) ©DMF (18ml) $g*fctc 3 £fb;* ( 1 g) £JJD;U 

^x-f^ft#t4ii:t«fc^ «IB<b-&«l©e63eS (23mg) £*#fc 0 

ffi^l 7 6 - 1 7 8 °C 

tgMS##HB : C 15 H 14 N 4 0 2 J:tT 

C (%) H (%) N (%) 

tHHB : 63.82 5.00 19.85 

mmm = 63.76 5.05 19.75 

MS (EI) : 2 8 2 (M + ) . 1 H — NMR (4 0 0MHz, DMSO-d 6 ) 
5 (ppm) :3. 93 (3H, s), 4. 03 (3H, s), 7. 10 (1H, 
d d, J = 7 . 3 and 7.8Hz),7. 23(1H, d, J = 8.3H 
z) , 7. 55 (1H, dd, J=6. 8 and 6. 8Hz), 7. 69 
(1H, d, J = 7. 8Hz) , 7. 92 (1H, d, J = 5. 3Hz) , 8. 
35 (1H, d, J = 5. 4Hz), 8. 44 (1H, d, J = 5 . 4Hz), 
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10. 7 7 (1H, br. s). IR (KBr) : 3 3 2 5 , 1682, 161 
4 , 1537, 1336, 1302cm" 1 . 

mmm 1 1 

2-* h*V- N- ( 1 H- ^ 7V D T 3 . 4-ril Ki)$^V-4^)M ^ 

^v*d [3, 4-b] ¥Vi?XDft,t)r)te4-7z; h'5^/n [3, 4-d] £ 
U v^VMbfczam ^M^J2 ^|5j^(3bT^3tbfeo M^2 5 9°C 

Ttmfrffim : C 13 H 11 N 5 0 2 - l/5H 2 0£bT 
C (%) H (%) N (%) 

Steffi : 57.22 4.21 25.67 

mmm 57.04 4.43 25.68 

MS (EI) : 2 6 9 (M + ) . 1 H — NMR (4 0 0 MHz, DMSO-d 6 ) 
6 (ppm) :3. 99 (3H, s), 7. 14 ( 1 H, t, J = 7. 3Hz), 
7. 27 (1H, d, J = 6. 0Hz), 7. 62 (lH,t, J = 7. 3Hz), 
7. 92(1H, d, J = 6. 0Hz), 8. 58(1H, s), 8. 64(1 
H, s), 11. 05 (1H, br. s), 13. 96 (1H, br. s). I 
R (KBr) : 1 7 0 3 , 1 5 9 9, 1 5 0 3, 1 4 8 1, 1 4 6 6, 1 4 4 0, 
1 2 8 6 cm- 1 . 
mWM\ 7 ?, 

2~* bdPV-N- ( 1 H-KPP T2. 3 -hi ^')^V-4-^n 

^V^D [3, 4-b] ^'Ji?>0^!)t4-7U-1H-Knp [2, 3- 
2°C 

TtmfrffiM : C 15 H 13 N 3 0 2 £ LT 
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C (%) H (%) N (%) 

Ht^fi : 67.40 4.90 15.72 

mmm 67.32 4.93 15. 6 1 

MS (E I) : 2 6 7 (M + ) . 1 H-NMR (4 0 0MHz, DMSO-d 6 ) 
6 (ppm) :4. 02 (3H, s) , 6. 64 (1H, d, J=l. 4Hz) , 
7. 13 (1H, t, J = 7. 3Hz) , 7. 26 (1H, d, J = 8. 3Hz) , 

7. 40 (1H, t, J = 3. 0 H z) , 7. 55-7. 60 ( 1 H, m) , 7. 
85 (1H, dd, J=l. 4 and 7. 3Hz), 7. 97 (1H, d, 
J = 5. 3Hz) , 8. 15 (1H, d, J = 5. 3Hz), 10. 43 (1H, 
br. s), 11. 68 (1H, br. s). IR(KBr) : 3 0 7 1, 30 
06, 1680, 1613, 1592, 1538, 1512, 1496, 153 

8, 1512, 1496, 1482, 1338cm- 1 . 

mm&im 1 

4 - TV K - 1 H - H° D P f 2 . 3 - b 1 




Wtf£(Djim^&. t>f#£>*LS^ 4 -^dd- 1 H-fpn [2, 3-b] h* V ^ 
> (16. 0 g) CD^p<^;i/^;i/AT^ K (15 0ml) igr&fc, TVfc± h U 
(10. 2g) t^hT>^-^7A (8. 40g) £iQ*x 100°C-£8Bf 

igi«#Lfco sjfe»**MS7?Mu tk (3 o omi) ^m^mm^^jv^x 

U «§*t2.ifc{:J;^ @#}©4 h*- 1 H-tPD [2, 3- 

b] KiJ^Vll. 3 g*n&<Dm<t£\sX&i£o 

1 H-NMR (400 MHz, DMSO-d e ) 6:6. 45 (d, J = 3H 
z, 1H), 6. 88 (d, J = 5Hz, 1H) , 7. 45 (d, J = 4 H z , 
1H), 8. 17 (d, J = 5Hz, 1H), 11. 85 (s, 1H) 
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T2, 3 -bl h'U 




Si(CH3) 3 

0°CT4-^^ F — lH-b'PP [2, 3-b] fU^> (10. 0 g) 
^^;i/*;i/A7^ h* (75ml) ^^vrD^H?;V7^> (16. 

4mi) ^2 - ( h ^ h^>^;i^D^ F ( l 2 . 6g) 

£in*.N ^5ffl#tfco >K^^Mt37k (3 0 0ml) *m*.W 

tx^ctitHu ff^ti^w^^^s tsfD^Tk-e^bfeo zomm* 

[2- ( h U^^;Vi> U;V) 3i h ^r->p< ^-^1/3 -lH-h'PD [2, 3-b] If 

f#6>*i£4 K- i - [2- ( h >;p<^-;i/>>u;v) h^i/p<^-;i/3 - 

lH-t!DD [2, 3-b] VVitXDmSimW*^ V7"Dt:/l/7;V3-/l/ (1 
5 0ml) fc$g#U ^TTK^'fb^^m^ h D »> A ( 2 . 3 5g) £#>o < b 

Sp^feo R«?t£^T6i$^m^Lfc^ ?k (2 0 0ml) mm^ 

-T^y-1- [2 - ( h U^^;v>>U;V) :n b^i^^] -lH-t'uu 
[2, 3-b] t.'U^>l 2. 2g«figIi:lT!#fco 
1 H — NMR (400 MHz, DMSO-d 6 ) 6 : - 0. 09 (s, 9H) , 
0. 81 (t , J = 8Hz, 2H) , 3. 47 (t, J=8Hz, 2H), 5. 
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48 (s, 2H), 6. 19 (d, J = 5Hz, 1H) , 6. 20 (s, 2 
H) , 6. 56 (d, J = 4Hz, 1H), 7. 19 (d, J = 4Hz, ) , 
7. 7 6 (d, J = 5Hz, 1H) 

mmm i z 

2-?;i^P-N- (1H-^PD T2. 3-bl b!')^>-4-^;V)^>^ 

g^x-s 4-r^y-i-[2 - ( h u^^;i/^>';;i/) ih^^^]-iH 

-fcTPD [2, 3-b] t!U^> (5 0 0mg) hf'Jxf;^^> (6 3 4m 
g) cd^ h7t Fp:7^>?§?$ (20ml) £ s 2-7;i/tD^>V'f;i/^D7 
F (4 9 7mg) ^JD^fco £©&-£%£g&-e4B#W«#bfc&s 7.K ( 5 0 
ml) £fln;U ^i^l/fcTitBbfco f#?>*ifcW$SJS£7.ks IS^n^TK^T 

{l-[2- ( h U ^;i^>>J;i/) xb^r'>^f;i/]-lH-tDD [2, 3- 
b] fU^>-4-^M ^>X7^ F^i^^bt7 2 7mg#fco 

z.<D2 -7;i/^-n-N- {i-[2- ( h u*^;w> u^) ^h^>^;i/]- 
i h-^dp [2, 3-b] t:';y>-4--r;i/} Ft4MIK^ 

^-^ri7->^ oomi) ^jn^.. mux 4mmmnisfc 0 Rmmm^^mx. 

mKTxmmitm&L, n^ntznm^ oomi) (i5m 
i) tmm± fu>7a (6. oog) *to7L, istt" lmmmnvtzo ?k ( 1 
oomi) zMZ-fzWis wm^juzTmmiss n^ntcmmm*?^ mm-^rn 
7ki3T^#b, ^7K^ir^*$^At3Tj£Mbfco ms.Txmmz'g&v, m 

- (lH-h'PP [2, 3-b] f'J^>-4--f;i/) ^>X7^ K£i$rfe^ll 
hbT 2 2 5mgHfeo Mj^ 235-237 °C (#fl?) 
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■ \ 

MS (EI) : 2 5 5 (M + ) . 

1 H — NMR (400MHz, DMS0-d 6 ) 6 (ppm) :6. 79 (1H, 
s) , 7. 30-7. 40 (3H, m), 7. 60 (1H, br. q, J = 7H 
z) , 7. 71 (1H, t, J=7Hz) , 7. 84 (1H, d, J = 5Hz), 
8. 15 (1H, d, J = 5Hz) , 10. 54 (1H, s) , 11. 63 (1 
H, b r . s ) . 

N- (1 F-b°pp f2. 3 -hi P')^>-4-^;i/) ^v^-f? k 

[2, 3-b] £U^> (3 0 Omg) ;t,£ n ^ ^ J? (1 6 2mg) 

£JBV^ ^»J7 3 iH^«©^jfBJSi^*ffdiI^fc:«fc gl$<DN- (1H- 
b'DD [2, 3-b] f U^>-4-^;i/) ^>X7^ H*«Jt6©ttSi:bT 
1 0 3 m gfffco £lu& 234-235 °C 
MS (EI) : 2 3 7 (M + ) . 

1 H — NMR (400MHz, DMSO-d 6 ) 6 (ppm) : 6. 80 (1H, 
s) , 7. 37 (1H, s), 7. 50-7. 65 (3H, m), 7. 69 (1 
H, d, J = 5Hz), 7. 98 (2H, d, J = 7Hz), 8. 16 (1H, 
d, J = 5Hz), 10. 39 (1H, s), 11. 51 (1H, br. s). 
^flKflil 7 S 

2-^pp- N - (1H-KDP L2_, 3 -hi /<v^ 
$ K : 1 £2dm%H 

4-^^y-i-[2- ( h U^^;i/^U;i/) xK^^j-iH-tnn 
[2, 3-b] h*U^> (5 0 Omg) h2-^nn^>^^;^D7^ F (6 
5 9mg) ^ffllM s HJM7 3 ^^©M^ft^ffaciaiCj: t) s @^©2 
->7DD-N- (lH-h'DD [2, 3-b] bU^>-4->T;i/) ^>X?5 
F • l/3*f&&£$3tfiGDjggi;UT2 7 2mg?#fc 0 m&> 2 2 5 °C 
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MS (EI) : 2 7 1 , 2 7 3 (M + ) . 

1 H — NMR (400MHz, DMSO-d 6 ) 6 (ppm) :6. 82 (1H, 
s), 7. 35 (1H, s) , 7. 45-7. 65 (4H, m) , 7. 86 (1 
H, br. s) , 8. 15 (1H, d, J = 5 H z) , 10. 70 ( 1 H, s) , 
11. 63 (1H, br. s) . 

3?*ISfl>l 7 6 

2-7'P^-N- M H-tfPP T2. 3-bl tfU^>-4-^;i/) ^>>CF 

4-T^y-l-[2- ( h V U;U) ih^r^^^j-lH-^PD 

[2, 3-b] t!U^> (3 0 0mg) h2-7nt^>^;^D7^ F (3 
02mg) ^ffll^t, ^5S^J7 3 t.mM<D£iJfoim*ftoZ}ilz&io, gfi^©2 
-3/P^-N- (lH-tDD [2, 3-b] t'U^>-4-^;i/) ^>X7^ 
h'^^©^^h LT 1 5 7mgifco 14^2 3 9 - 2 4 1 °C 
MS (EI) : 3 15, 317 (M + ) . 

1 H — NMR (400MHz, DMSO-d 6 ) 6 (ppm) :6. 8 1 (1H, 
s), 7. 34 (1H, br. s), 7. 44 (1H, t, J = 6Hz), 7. 
51 (1H, t, J = 7Hz) , 7. 59 (1H, d, J = 6Hz), 7. 73 
(1H, d, J=8Hz), 7. 85 (1H, d, J = 5Hz), 8. 15 (1 
H, d, J = 5Hz), 10. 68 (1H, s), 11. 61 (1H, br. 
s) . 

^flfiflll 7 7 

2 -**)l-N- (1 H-H'PP T2. 3-bl U^>-4-^;i^ 

4-T^y-l-[2 - (h^^>'J;i/) xb^>>^fM-iH-ifnD 
[2, 3-b] fU^> (5 0 0mg) i:2 - ^ ^;i/^> V-f P ^ 4 Y (5 

84mg) ^ffliAT. mmm7 3 tmmo^m^fo aticx\), @eti©2 

-^^;v-N- (ih-kdd [2, 3-b] vy- 4 --f;P) ^>X7^ 

71 



BNSDOCIO: <WO 0181345A1J_> 



WO 0*1/81345 PCT/JPOl/03329 ' 

\ t *M&<Dffimtl,T 1 4 8mg#fe 0 ®u£ 240-241 °C 
MS (EI) : 3 5 1 (M + ) . 

1 H — NMR (4 00MHz, DMSO-d 6 ) <5 (ppm) :2. 42 (3H, 
s) , 6. 84 (1H, s), 7. 34 (3H, br. s), 7. 42 (1H, 
d, J = 8Hz) , 7. 51 (1H, d, J = 8Hz) } 7. 85 (1H, br. 
s) , 8. 15 (1H, br. s), 10. 50 (1H, s), 11. 59 (1 
H, b r . s ) . 

m m m 1 8 

2-h')7MP^;V-N- MH-bTPP f?.. 3-bl KD^>-4-^ 
4-T^y-l-[2 - (h'J^^l/J/iJjP) ^ h=^>^;i/]- 1 H-fcTPP 

[2, 3-b] t:U^> (3 0 0mg) 2 - h U 7)V*n A ^-;w*>\/>f 
D^>f K ( 2 4 0mg) £ffl^T, ^SStf!) 7 3 i:l§I«CDS^^^ff *> C hfc <fc 
*K @#JCD 2 - h >J 7/l/^D^^;i/-N- (lH-fPP [2, 3-b] f U V 
>-4-JJ\s) K • 2/37km<®)*m&(Dm$l i t LT 1 5 6mgffe 0 

239-241 °C 
MS (E I) : 3 0 5 (M + ) . 

1 H — N M R (400MHz, DMSO-d 6 ) 6 (ppm) :6. 78 (1H, 
d, J = 3Hz), 7. 36 (1H, d, J = 3Hz), 7. 70-7. 90 
(5H, m), 8. 16 (1H, d, J = 5Hz), 10. 77 (1H, s), 
11. 6 5 ( 1 H, b r . s) . 

mmm i p 

2 -- b P-N- ( 1 H-h'pq r 9. . 3 - hi fcLU 4 -J )l) ^yXT 
iJl 

4-T^y-i-[2 - ( h D^;i^>y;i/) if#w^]-iH-KPD 

[2, 3-b] t*U^> (47 2mg) £ 2 -n h p^> y-f p ^ f? (3 

3 5mg) £ffll^Ts ^5£0!I7 3 ^^©SJSfil^SfT 5 £ hiz «fc @[&CD2 
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— — h P — N — (lH-t'on [2, 3-b] t:U^>-4--r;i/) ^>X75 
^tfeffliiJiUT 1 0 3mgifeo Ii!^>2 7 0 °C (#$?) 
MS (E I) : 2 8 2 (M + ) . 

1 H — NMR (4 0 0MHz, DMSO-d 6 ) 8 (ppm) : 6. 74 (1H, 
s) } 7. 37 (1H, d, J = 3Hz) , 7. 75-7. 85 (3H, m), 
7. 91 (1H, t, J = 7Hz), 8. 17 ( 1 H, d, J = 5 H z) , 8. 
22 ( 1 H, d, J = 8 H z) , 10. 81 ( 1 H, s) , 11. 65 (1H, 
b r . s ) . 

2. 6-^7 ;i^P-N- ( 1 H-fPP T2. 3-bl H° U 4 J!/) 

4-r^y-i-[2 - ( h u*^;i^>U;i/) h 1 H-ton 

[2, 3-b] fc.°'J^> (1. OOg) £2, 6 -y7)l*v^>VJ Jlstv^ 
<i Y (7 2 4mg) £ffl^T> Hife^J 7 3 £ |5]^©HJfo^<Hf a CI £ Id <fc D s 
@#J©2, 6 -^^l^P-N- (lH-tTDD [2, 3-b] f'J^>-4- 
-Ol/) LT4 4 2mg#fe 0 i!l^> 2 5 0 °C 

MS (E I ) : 2 7 3 (M + ) . 

1 H — NMR (400MHz, DMS0-d 6 ) 6 (ppm) :6. 76 (1H, 
s) , 7. 27 (2H, t, J = 8Hz), 7. 37 (1H, d, J = 3Hz) , 
7. 55-7. 65 (1H, m) , 7. 86 (1H, d, J = 5Hz) , 8. 1 
7 (1H, d, J = 5Hz) , 10. 93 (1H, s), 11. 68 (1H, b 
r . s ) . 

mmms 1 

2. 3. 6- h ')-7;i/^-D-N- MH-H'pp T2. 3-bl ^U^>-4- 

4-7-^y-i-[2- ( h u^^-;i/^u;i/) xh^^^f;i/]-iH-tnn 

[2, 3-b] tf'jy> (6 7 0mg) £ 2 3 3 , 6 -h'j7;WP^>^>f;V 
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^ D ^ -Y H (5 0 0mg) £ffl^T, HJg^J 7 3 tmkDRl&mft&fi 5 c hfc: 
S#J©2 5 3 , 6 -h'j7jl/tD-N- (lH-t'PP [2, 3-b] t: 

us>>-4— f;io ^>x?^ K&«5<z>*Mi2:i,T 1 5 9mgif; 0 8bs>2 

5 0 °C 

MS (EI) : 2 9 1 (M + ) . 

1 H — NMR (400MHz, DMS0-d 6 ) <5 (ppm) : 6. 75 (1H, 
s) , 7. 35 (1H, br. t, J=8Hz) , 7. 41 ( 1 H, t, J = 3 
Hz), 7. 65-7. 80 ( 1 H, m) , 7. 86 (1H, d, J=5Hz), 
8. 19 (1H, d, J=5Hz), 11. 02 (1H, s), 11. 73 (1 
H , b r . s ) . 
^ffgfl'l 8 2 

3-^PD-2, 6 -?y-7Jl/:*-P-N - MH-KPP f2. 3 - h 1 eD-W 
-4-^fJl/i K 

4-T^-l-[2- (MJ^^I/S/iJA) xh^^f;i/]-lH-tD0 
[2, 3-b] tTU^> (815m g) i:3-^PD-2, 6-^7;i/^-p^> 
^;^D7-fF (6 5 6mg) &ffl^T\ HAl0g 7 3 fcB«©S**f^*fT5 
^^tJ;f) s g6^CD3-^PP- 2 , 6 -^7;i/^-D-N- (lH-t?PP [2, 
3-b] f';^>-4--Y;i/) -<>X7^ KS«{fi©ISIi:Lt5 6 7mgl#fe 0 

m&> 2 7 o°c (^m) 

MS (EI) : 3 0 7,3 0 9 (M + ) . 

1 H — NMR (400MHz, DMS0-d 6 ) 6 (ppm) :6. 84 (1H, 
s), 7. 45-7. 55 (2H, m), 7. 96 (2H, br. d, J = 5H 
z), 8. 29 (1H, d, J = 5Hz), 11. 10 (1H, s), 11. 8 
2 ( 1 H, br. s) . 

m mm 8 a 

2 , 6-^7MP-3-^;i/-N-dH-Knpr2. 
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4-7'^y-l-[2 - (b V jL^JlisVJl) b*i/*^)l] - lH-tfDD 
[2, 3-b] tfU^> (5O0mg) £2, 6 - S> 7)V*U - 3 

>V^;i/^D^-f K (3 6 5mg) Sffl^T. 7 3 h I^OM^fl^T 

oC^fcJ;!^ ae^©2, 6 -i?7)l*v - 3 -*^;i/-N- (lH-fcTon 
[2, 3-b] tTU^>-4-^;i/) l/byKm'^m^com^ 

htT 2 5 7 mg#fe 0 Hu&>2 6 0°C (frM) 

MS (E I) : 2 8 7 (M + ) . 

1 H — NMR (400MHz 3 DMSO-d 6 ) 6 (ppm) :6. 87 (1H, 
s),7. 26 (1H, t, J = 8 H z ) , 7. 47 (1H, s), 7. 58 
( 1 H, q, J = 7 H z) , 7. 96 ( 1 H, d, J = 5Hz) , 8. 27 (1 
H, d, J=5Hz), 11. 00 ( 1 H, s) , 11. 77 (1H, br. 
s) . 

mm.m 8 4 

2-TN- MH-^7^pra. 4 -big U 4 2kJ &ik2i 

7X?#T^ ^ ^ — (20ml) izmt^^r-;P ( 7 7 5 1 ) ZtinZ. 1 5 

4 -b]tr>; 4 ->r;p) *;w^^;i/]Mfi (l. og) ^»n^.s 

^tSC^tJ;^ Bl&CD^5f-;i/ 2-[N- (lH-t7^D[3, 4-b]f 
U^>-4-^;i/) ^;w^^;i^]^>v*^- h -lillS^i:ltO. 
6 4 gfffeo ife^ 167-170 °C (frM) 

1 H — NMR (400MHz, DMS0-d 6 ) 6:3. 1 5(3H, s), 4. 
50-5. 50 (2H, br s) , 7. 64-7. 68 (2H, m), 7. 72 
-7. 76 (1H, m) , 7. 98-8. 10 ( 2 H, m) , 8. 61 (1H, 
m) 8. 71 ( 1 H , m) , 11. 58 ( 1 H , brs). 

mmm 8 5 
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2, flH-t^DD T2. 3 -hi h°U^>-4-^jM ^ 

4-r^y-i-[2- ( h iM^;i/*/y;v) xbar^>y^/i/]-iH-t:Dn 

[2, 3-b] f'J^> (2 5 0mg) 2:2, 5-^nn^>^;^D7-f 
H (2 0 0mg) £M^Ts UOf60>J 7 3 tmm<D&Jfomtt&ft 5 CI t fc £ *K g 
#J©2, 5-^DD-N- (lH-fDD [2, 3-b] fc.°U^>-4--f 
)V) ^>X7* F$afi©g B B a J:tt4 7mg#feo ib&>2 6 0°C (frM) 
MS (EI) : 3 0 5, 307 (M + ) . 

1 H — NMR (4 0 0MHz, DMSO-d 6 ) 6 (ppm) : 6. 79 (1H, 
s) , 7. 37 (1H, t, J = 2. 9Hz), 7. 62 (1H, s), 7. 6 
3 (1H, s) , 7. 79 (1H, s) , 7. 85 (1H, d, J = 4. 9H 
z), 8. 16 (1H, d, J = 5. 4Hz), 10. 75 (1H, s), 11. 
6 5 ( 1 H, s) . 
^#■1 8 6 

5-7'P€-2-/?DD-N- MH-h-DP T2. 3-hl H°'}^>-4--f 

4-^^y-i-[2- ( h u p<^;i/^> u;v) ^ V*^* l H- b°P p 

[2, 3-b] fcTU:^> (2 5 0mg) }:5-7Dt-2-^DD^>^^;^ 
(240m g) ^fflV^Ts 7 3 £ |sia©^^^^o 3 £ tz J: 

@W©5-7d ; e-2-^dd-N- (lH-tTPP [2, 3-b] h° U 
>- 4 -^;b) ^>^?^ K£6#i©^,f|£ bT 4 4mg|#fc 0 1Rj&> 2 6 0°C 

MS (EI) : 3 4 9, 351 (M + ) . 

1 H — NM R (400MHz, DMSO-d 6 ) <5 (ppm) : 6. 79 (1H, 
dd, J = 2. 0, 3. 5Hz), 7. 37 (1H, t, J=2. 9Hz), 7. 
56 (1H, d, J = 8. 3Hz), 7. 74 (1H, dd, J = 2. 5, 8. 
3Hz) , 7. 85 (1H, d, J = 4. 9Hz) , 7. 89 (1H, d, J = 
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2 . 4Hz) , 8. 16 ( 1 H , d, J = 5 . 4Hz), 10. 7 5 ( 1 H , 
s) , 11. 65 ( 1 H, s). 
8 7 

2-/7DP-5-- Kp-M- (1H-KDP T2. 3-bl ti°')^>-4-^ 
2k) ^>X7^ K 

4-^5; y - 1 -[ 2 - (h'j^f;^>'j;i/) xh^^f;i/]-iH-t!DD 

[2, 3-b] K»J^> (2 5 0mg) i; 2 D D - 5 -n h n^>vV 

n^F (2iomg) &m^x, mmw7 3tmm<DR]&mtt&ft5zh:£.& 

i9s g^©2-^DP-5-^hp-N- (lH-fDD [2, 3-b] f'J^ 
>-4-^;i/) -<>X7^ ^MfeOl£ii:tT7mgffeo ib£> 2 5 0°C 

MS (EI) : 316, 318 (M + ) . 

1 H — NMR (400MHz, DMSO-d 6 ) 6 (ppm) :6. 77 (1H, 
s), 7. 38 ( 1 H, m), 7. 87 ( 1 H, d, J = 4. 8Hz), 7. 9 
2 (1H, d, J = 8. 8Hz), 8. 18 (1H, d, J = 5. 3Hz), 8. 
37 (1H, dd, J = 2. 9, 8. 8Hz), 8. 53 (1H, d, J = 2. 
9Hz), 10. 85 (1H, s), 11. 6 8 (1H, s). 
^ffSffil 8 8 

2-T^K-N- (lH-h°5WP f3. 4-bl h° U ^ > - 4 jjj 

i»Jl 8Tf#^tl^ 2 -T^ y -N- (lH-b-^^D [3, 4-b] If U 
^>-4-^;i/) ^>X7; J* (2. Og) ©3*j|^i*g^?£ ( 1 5mL) fc s 
7.k^T^ M7-h'J<7A (0. 6 1g) ^iDx.fco 10^I#t, TVfc± 
hU^A (0. 58g) lB#F^m#bfco h^>FT-i&Mfc 

£ bfc^ i"Jij^7A^DTh^77^-(a?)s Mmk^Sfo (4 5 0m 
g) £*#fco !u& 1 9 6°C 
TLmfrVfiM : C 13 H 9 N 7 0hbT 
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• s 

C (%) H (%) N (%) 

st#f® : 55.91 3.25 35.11 
mmiM : 55.87 3.55 35.12 
MS (EI) : 2 7 9 (M + ) . 

1 H — NM R (400MHz, DMSO-d 6 ) 6 (ppm) : 7 . 34 ( 1 H, 
t, J = 7. 3Hz), 7. 48 (1H, d, J = 7. 3Hz), 7. 62-7. 
66 (2 H, m) , 7. 85 ( 1 H, d, J = 5 . 4Hz), 8. 41 (1H, 
d, J = 5. 4Hz), 10. 94 (1H, br. s), 13. 58 (1H, b 
r . s ) . 

IR(KBr) : 3 3 1 6 , 2316, 1687, 1620, 1596, 153 
7, 1511, 1331 cm" 1 . 

mmm 8 9 

2-T**)lT$ 7-N- MH-K^/ n T3. 4-hl 

1 8Tr#£*lfc 2 -7" ^ J -N- (lH-fc:^V*P [3, 4-b] fcT U 
^>-4->f;i/) ^>X7U' (0. 6g) ODMF (6mL) h Uji 

> (0 . 7 2 g) hT-te^Jltu^j K (0. 3 7 g) ^An^.feo 41$ 
H3tt##s fim^^l/ (50ml) ItmX, tSln^7kT?5fe#b. W$SJl£BfEm 

^- h u »>A-e^L^o SMi^>>j^;i/ij7A^p?^77^- (?g 
m^:0^^;i/) T"Mlg-r^ci:J:^ s ^M-fb^ (5 0mg) Hi 
j&> 2 6 0°C 

MS (EI) : 2 9 5 (M + ) . 

1 H — NMR (4 0 0MHz, DMSO-d 6 ) 6 (ppm) : 1. 99 (1H, 
s), 7. 27 (1H, t, J = 7. 3Hz), 7. 54 (1H, d, J = 7. 
3Hz), 7. 71-7. 73 (2H, m), 7. 82 (1H, d, J = 5. 4 
Hz) , 8. 40 (1H, d, J = 5. 4Hz) , 10. 08 (1H, br. 
s), 10. 92 (1H, br. s), 13. 51 (1H, br. s). 
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mmm 9 o 

N- n H-b-5v'D T3. 4-bl g»)S?>-4->f Jl/^ - 2-f±7x>t 

fam^m : C 11 H 8 N 4 OSiibT 

C (%) H (%) N (%) 

=f^{ji : 54.09 3.30 22.94 

mmm .• 54.05 3.50 22.75 

MS (EI) : 2 4 4 (M + ) . 1 H — NMR (400MHz, DMSO-d 6 ) 
6 (ppm) :7. 28 (1H, dd, J = 4. 9 and 3. 4Hz) , 7 
59 (1H, d, J = 5. 4Hz) , 7. 95 (1H, dd, J = 4. 9 and 

1. OHz) ,8.16 (1H, dd, J = 3. 4 and 1.0Hz), 
8. 37 (1H, s) , 8. 40 (1H, d, J = 5. 4Hz) , 10. 71 
( 1 H, br. s) , 13. 55 (1H, br. s) . 

±mmmm fcz-oxmbtiz ik^vmik 5$ & w t t ^ r m x> t- & % o 
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ill i : G s k — a /immitm 

1 %¥*?~JlXJ]s**^ V%:^tsGSK-3 tfmmmm (2 Ommo 1/L • 
MJ^IS (pH7. 5), 1 Ommo 1/L • H-ffc^ A N 5mmol 
/L • Vtt?, Ix-f h— 2 5#L#fc:T4. 6nmo 1 ■ CREB*X^ 
0. h • ^^GSK-3/?, 5nmol-ATP s 12. 3 

kBq- [y- 32 P] A T P £ tFfcftBMb^^ 3 0 °C C T 2 0 #|&EJfc 
^-frfco SiSStl 1 0 # L £>T 358186 P 8 1 t:RSt$^ 1 0 Ommo 1/ 
L 'J >ii:tam e/>5^— >3>#<>>#-l::Tcpm£$J^bfco ^e© 
$£JH> i^TO*lCDJ;5fc, #$gl8tfi<&&it± 0 . l-100//mol/LcDIC 
50 fit£^bfco CREB^^/f pit Lys-Arg-Arg- 

Glu-Ile-Leu-Ser-Arg-Arg-Pro-Ser (P) -T 



-A r g~£$)%o 






I C 50 (/zmo 1/L) 




5. 2 


mmm i 0.12 


mmm 1 0 


1. 3 


mmm 4 9 


5. 2 


»^J7 9 


9. 5 



MMM 2:?yb ilMiigjlllimtii G S K — 3 /?Bfl3Mfeffl 
»iI/5-7^ n^f K (2 5 - 3 5) 2 0 ^ m o. 1 / L & <fc rrtt»fli-&* (GS 

bs G S K - 3 ;S iilCtttill^ G S K - 3 /? Ufe 0 

His Hifcfll 7 CD^b^rtJtt 0 . 0 l — l^mo l/Lttt^I»GSK- 
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o-f K (2 5 - 3 5) 2 0 ^mo l/L*«tlfK»flj^!l (GS 
LDH«tt*J:rf|IMart»7C»3(lfi5tt*«|jgU G S K - 3 /3Pl^©/3 -T 5. 

M^I4 : ^^-^>C$B^i^[fn^^jV^^ti-^GSK-3^IIH^ffl 

Xi-^X^lzUmt^ (GSK-3/?Pl^) £JK)&l*l&#U ^030^ 
m£^«£4#PMlfttU ij^^^IfilC'J >^fb£f§#Lfco iiJfil3 
Bf^«Ji§££gmU U >^b#£M£St©IM^fc (GSK-3y5tJ:5'J 

3 0mg/k gttl«GSK-3 /? PISfIMB £ ^ L o 

mm. ztz&ft&mwiMtvxmmx&Zo 
*mBMB*x&m$tit£<&m2 000-11919 sMat^^ ^ 

© ft ^ fcfc ^: BJ $ffl m £ 3: T £ n 3 * CO X & % o 
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(i) 



R 



Artts fii*^*lt^TliV^7f;K £fc«Ti35£ (IDs (II 

Ds (iv), (v), (vi) *?^t>* (vi i) tcitmsaxsasa^asfcj: 




(VI) (VII) 

^•To R\ R\ R\ R\ R 5 N R 6 i±, H-S fcfcfc#|& o ^ft^tuk* 
:p;1/3f-;k T;i/n=^x 7xyjp^ 7 ^ —)VT)Vzi^r^, t h'n^i/, 
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To R\ R 9 fc)\ lei — ifeiil^ot, ^ti^n7X^s T;i/dr;i/tfe«^-^v 

3. — JISS; (I) t343V^T^ Ar#5* (I I) s (III), (IV) s 
(V) (VirCitJ^^St^^ m5fc©t5IS 1I3«©^^^^ 

4. -JlSS; (I) IZ&WX, Ar^m^«^^bTV^T*) J;V^i-7^•;^*fe{i 
S (VI I) fc£bSl£ft£ST*&.?>s M5f<©*5HliB®©7f#^>"^ Hbiirtk 

^ © g^±g^ £ n & iu. ^>c & ^ n e> cdtk^j o 

5. A r CDS; (II) £;}3^T, R\ R\ R 4 > R\ R 6 # s I^-^fc{± 
H&oT, ^tl^tl7Km, Tfr^JK T)\/-n*l/^ T)ls*Jl/?-#^ 7\p^> N 7\ 

D7M;i/$feli-hDT^I.s if^cD$BHli3«©7f#^^^ bMb^, ^cd 

mm±&& $ n z> ^ * £ & ^ ti e> cdtkw^/o 

6. A r CDS; (VI) Y^OtfdiSt^ ^ X/^C-R 1 (R 1 

izm&<vm,mi hmm-xz&z) %tzi±Nx*&2>, li^cDigiaifBttcD^s^T^ 

KYb-^rtk ^cD^_hl^^ti!S^*^{i^ne>cD7icfp^o 

7. A r CDS (VI I) £:fc^T, X^CHtfe^ Y# C H 2 £ fc&N - R 
7 (R 7 {isf^.cD$Effll tmmx&Z) T*£*K ^n^l*feii2^^ If 
sf<cDl5H lf3i&cD^#^T3. Mbi^rtk ^©IMIig±f^£ft&m£;k&^n£© 

8. 2-yjV^ra-N~ (lH-f^VP [3, 4-b] fU^>-4--r 
;i/) ^>X7^ 
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2-^DD-N- (lH-tr^^D [3, 4-b] tf U V>- 4 -4 Jl>) ^> 
2-* h^r^-N- (lH-t.°^y'D [3, 4-b] f U ^ >- 4 ->f JV) 

2-3ihdr^-N- [3, 4-b] h° U > — 4 — -Y ^ 

>X7^ h\ 

2 -:7°Pt:;M-^>-N- (lH-t7^n [3, 4-b] tru^>-4--r 

2 --f VTD tVl/^-^rix-N- (lH-t^yn [3, 4-b] t?D^>-4 

--f;i/) ^>Xt^ h\ 
2-h'j7;i/tny^-N- (iH-t:^^D [3, 4-b] t:>;^>-4 

2— — hn — N— (lH-Jf^l/D [3, 4-b] t:u^>-4-^;i/) ^> 

2 -^;i/^2?--N- (lH-tT5V*D [3, 4-b] t: <J 4 

N^, ^ |V« 

4-^DD^fjl/-N- (lH-tf7^/D [3, 4-b] fc'>J^>-4--r 
4-7a^^;i/-N- (lH-h'^^D [3, 4-b] t!U^>-4--r 

;v) ^>x:p^ h\ 

4-h'j7;vtn/f;i/-N- (lH-f^v'n [3, 4-b] t:y^>-4 
--r;i/) ^>X7^ h\ 

2 , 6 -i?7)V*u-N- (lH-h'^^D [3, 4 -b] tTU^>-4-^ 
N- (lH-b°^v*P [3, 4-b] h°U S^>-4 --r;i/) -3-tTU^>>b 

2 -^^;i/^^--N- (ih-^7^;d [3 a 4-b] try i?>-4 --r;i/) 
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-3 -try ^>#;i/tf?3ri?-$ h\ 

2-^3^-N- (lH-t?5V"P [3, 4-b] t'U^>-4-^;i/) -3 

5 -*?-)i-N- (lH-tr^v/D [3, 4-b] try s>>-4--r;i/) -4 

3, 4-^tFn-4-^^-6-^fW-N- (lH-t:5\/P [3, 

4-b] try ^>-4--r;i/) -2H-1, 4 -^>y>^-y-^>- 8 
2-/7PD-N- (lH-t'nn [2, 3-b] f y 4 --f 

2- ~hD-N- (lH-tOD [2, 3-b] t? y ^>-4->f;i/) 

2, 6-^7;i/^-D-N- (lH-t'PP [2, 3-b] \ZVV>-4-'t 

3- 7DD-2, 6-^7;i/^D-N- (lH-fcTPP [2, 3-b] t° »J V> 

>-4--r;u) ^<>x^^ h\ 

2, 6 -*J7)V*U- 3 -^;b-N- (lH-fcTPP [2, 3-b] fcT 'J ^ 
>-4--f;i/) ^<>X^^ h\ 

2, 5-i/^PD-N- (lH-tTPP [2, 3-b] fcT U 4 ->f 

5-7*D€-2-^DP-N- ( 1 H — fc° P P [2, 3-b] try^>-4- 

2 _/7 dp - 5 -- h d-N- (1H-KDD [2, 3-b] f;^>-4- 

N- (lH-b'7^n [3, 4-b] f y ^ >- 4 - 2 -?-*7 
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